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SVIC  NOTES 


Many  dynamics  problems  require  the  use  ol  repetitive 
numerical  calculations  lor  their  solution.  In  the  past 
analysts  were  limited  to  a  choice  between  tedious 
hand  computations,  aided  by  a  dusk  calculator,  or 
the  digital  computer  tor  solving  these  problems. 
Tins  lias  changed,  Thu  same  advances  in  the  elec¬ 
tronics  technology  that  have  made  it  possible  to 
build  more  powerful  digital  cumfiuturs  have  also  led 
to  the  development  ot  calculating  devices  with  a 
broad  range  ot  capabilities.  Thus  it  might  be  possible 
to  match  the  si/u  ol  the  problem  to  the  capability 
ol  the  calculating  device. 

The  pocket  programmable  calculator  is  one  ol  the 
less  powerful  calculating  devices  that  is  available, 
nevertheless  it  is  a  useful  tool  lor  solving  certain 
types  of  dynamics  problems  in  spite  o I  some  limita¬ 
tions.  First  these  calculators  are  programmed  in 
their  own  machine  language  by  keying  in  functions 
or  numbers,  and  because  their  programming  is  ma¬ 
chine  drrpendent,  programs  that  arc  written  for  one 
brand  ol  calculator  cannot  be  run  on  a  different 
brand  unless  they  are  modified.  The  second  limitation 
is  related  to  the  previously  discussed  keystror.o 
method  for  programming.  Some  users  may  find  that 
the  process  of  keying  in  and  de-bugging  a  program 
is  tedious,  especially  if  a  large  number  of  program¬ 
ming  steps  are  necessary.  This  limitation  is  even  more 
severe  if  the  calculator  doesn't  have  provisions  for 
storing  programs  that  will  be  used  repeatedly. 

The  programmable  calculator  has  advantages  that 
tend  to  outweight  its  limitations.  It  can  be  faster 
and  more  cost  effective  when  it  is  used  as  a  tool 
for  numerical  solutions  of  smaller  and  less  complex 
dynamics  problems,  where  closed  form  solutions 
either  don't  exist  or  are  cumbersome  to  obtain. 
Typical  situations  might  involve  preliminary  designs 
or  cases  where  simplified  analyses  are  (jerforrned  in 
an  attempt  to  understand  the  influence  of  certain 
variables  on  the  behavior  of  systems.  The  "hands 


on"  aspect  ot  computations  for  small  problems  Is 
another  advantage,  lhis  means  that  the  analyst  can 
monitor  tlie  results  ot  the  computations,  as  they 
proceed,  and  verify  their  validity,  II  errors  show  up 
in  the  results,  the  analysis  or  in  the  program  they 
can  bu  detected  and  corrected  in  a  more  timely 
manner.  Because  it  is  portable  the  programmable 
calculator  is  very  handy  for  solving  small  dynamics 
problems  in  the  field  when  access  to  a  digital  com¬ 
puter  isn't  available. 

As  I  pointed  out  it)  the  beginning,  rigielilivc  numeri¬ 
cal  calculations  are  used  to  solve  many  dynamics 
problems.  The  determination  of  the  mode  shapes 
and  natural  frequencies  ot  multi  degree  of  freedom 
spring-mass  systems  is  a  good  example  and  several 
numerical  calculation  techniques  are  available  fur  use 
with  programmable  calculators.  The  si/e  or  the 
capability  of  ttie  programmable  calculators  that 
might  be  used  to  solve  these  problems  is  not  an  im¬ 
portant  consideration  because  at  least  one  model 
is  available  that  can  be  programmed  to  determine 
the  naturjl  frequencies  and  mode  shapes  of  a  lumped 
parameter  model  with  17  springs  and  masses.  In  my 
opinion  nobody  would  consider  running  such  a  large- 
problem  on  one  of  these  calculators  just  from  the 
labor  and  the  tedium  of  keying  in  and  de-bugging 
the  program  alone.  In  addition,  use  would  not  be 
cost  effective  especially  since  m.-re  convenient 
alternative  computing  devices  such  is  the  small 
"home  computer",  minicomputers  and,  more  recent¬ 
ly,  the  pocket  computer  are  available.  All  of  these 
machines  are  more  convenient  because  they  can  be 
programmed  in  some  higher  level  language  and 
because  they  are  more  convenient  they  might  eventu¬ 
ally  make  the  programmable  calculator  obsolete. 
But  when  it  is  used  within  its  limitations  the  program¬ 
mable  calculator  is  handy  for  solving  certain  shock 
and  vibration  problems. 

R.H.V. 
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EDITORS  RATTLE  SPACE 


COMPUTERS  AND  MATHEMATICAL  ANALYSIS 

Wi'h  (ht>  increasing  availability  of  all  sizes  and  typos  ot  computers  (sue  DIGEST 
Volume  13,  No.  2)  and  the  evolution  of  practical  numerical  techniques,  more 
engineers  have  turned  to  the  computer  as  an  aid  in  the  design,  development,  manu¬ 
facturing,  and  problom  diagnosis  and  correction  of  equipment.  It  is  hoartening  to 
see  this  powerful  tool  developed  and  used.  For  there  were  signs  several  years  ago 
thai  computers  would  not  bo  accepted.  The  fact  that  more  complex  problems  can 
be  solved  faster  increases  productivity  and  competence. 

It  is  satisfying  to  view  the  positive  side  of  the  computer  acceptance,  yet  there  is 
the  fact  that,  as  is  true  witfi  any  other  tool,  abuses  exist.  Engineers  must  realize 
the  limitations  of  computers  -  most  important  is  that  they  do  not  do  the  thinking. 
From  computer-generated  results  must  come  engineering  judgments  and  decisions. 

Two  major  limitations  in  using  the  computer  are  the  validity  of  input  data  and  the 
possibility  of  comjnjtational  error.  Computer  results  are  only  as  good  as  the  input 
data.  More  work  has  gone  into  developing  comjiutational  techniques  than  in  obtain¬ 
ing  physical  data  for  modeling.  Thus  in  many  cases  models  of  damping  and/or 
excitation  in  vibration  problems  are  at  best  approximations,  vibration  response 
calculations  are  therefore  questionable.  Each  numerical  technique  has  its  limitations 
in  roundoff  error  and  numerical  instability  {which  can  be  mistaken  for  mechanical 
instability).  It  is  thus  important  that  the  engineer  has  some  appreciation  for  the 
nature  of  the  computational  technique.  "Check  problems"  sometime  satisfy  this 
requirement. 

Many  engineers  generate  endless  volumes  of  computer  data  and  get  into  the  never- 
never  land  of  numbers,  thereby  losing  touch  with  the  physics  of  the  hardware. 
Computer-generated  results  should  be  related  to  a  problem  rather  than  provide 
an  abstract  answer. 

Awareness  of  the  proper  use  and  capabilities  of  the  computer  would  go  a  long  way 
toward  avoiding  overblown  expectations  among  new  users  and  complacency  among 
veterans.  In  my  opinion  the  computer  should  be  used  as  a  tool  to  obtain  processed 
data  that  will  allow  us  to  solve  problems  and  make  decisions  on  the  basis  of  rational 
facts. 


R.L.E. 


AIRCRAFT  CRASH  DYNAMICS)  SOMK  MAJOR  CONSIDERATIONS 


G.  Wittlin* 


Abatrect.  Thit  ankle  deecribet  three  major  con- 
tidarationt  In  aircraft  craah  dynamkt  The  contidera- 
tiont  an  aircraft  craah  environments,  available 
analytical  method  a,  and  occupant  protection.  The 
aircraft  craah  environment  variaa  depending  on  air¬ 
craft  al/e,  configuration,  and  uaaga.  Currant  craah 
deelgn  requirementa  for  military  and  civil  helkoptara, 
email  alrplanea,  and  large  alrplanea  are  prevented. 
Ana/ytkal  modeling  of  craah  behavior  requlrea  three 
levota  of  capability:  aimpla.  Intermediate,  and  de¬ 
tailed.  Brief  deacrlptiona  of  method!  and  reference 
almulationt  are  provided.  Occupant  protection, 
whkh  1a  tha  goal  of  tha  craah  daaign  effort,  it  related 
to  a  daaign  in  whkh  tha  load  capability  of  tha  variout 
ayitomi  -  i.a„  landing  gear,  airframe,  tea  tv,  and 
occupanta  -  It  compatible  with  tha  craah  environ¬ 
ment  Occupant  protection  it  dependent  on  many 
c rath -related  factor!. 


It  has  often  been  said  that  aircraft  are  made  to  fly, 
not  crash.  The  paramount  concern  in  aircraft  design 
is  that  the  aircraft  perform  specified  operations,  or 
missions,  safely  and,  in  the  case  of  commercial 
flying,  economically.  However,  accidents  do  happen 
to  all  types  of  airplanes  -  commercial  transports, 
general  aviation  craft,  and  military  fixed-wing  or 
rotary-wing  aircraft.  This  article  is  a  review  of  the 
post-crash  behavior  of  structures.  Crash  dynamics 
involves  different  principles  from  those  involved  in 
normal  operational  design  considerations.  One 
fundamental  difference  between  crash  design  and 
operational  design  is  that  the  latter  provides  margins 
of  safety  in  an  effort  to  pieclude  attainment  of 
ultimate  strength  capacity,  crash  design  presumes 
that  failure  will  occur.  The  task  in  a  crash  design  is 
to  channel  the  failures  in  a  controlled  manner  so  that 
energy  is  absorbed  through  strain,  friction,  damping, 
and  crushing,  thus  minimizing  hazards  to  an  occu¬ 
pant.  The  elastic  behavior  of  a  structure  and,  to  some 
extent  its  plastic  behavior,  has  been  well  researched 


and  documented.  By  contrast,  little  is  known  about 
large  deformation  behavior,  particularly  as  it  relates 
to  the  crash  environment.  This  article  briefly  do 
scribes  three  areas  of  aircraft  crash  dynamics  crash 
environment,  analytical  methods,  and  occupant 
protection. 

CRASH  ENVIRONMENT 

The  definition  of  the  crash  environment  is  essential 
before  any  aircraft  crash  dynamics  capability  can  be 
ascertained.  Unfortunately,  no  single  crash  environ 
ment  is  applicable  to  all  aircraft.  Size,  speed,  con 
figuration,  and  operational  aspects  associated  with 
aircraft  influence  the  crash  environment. 

A  review  of  crash  design  requirements  for  military 
and  commercial  aircraft  reveals  no  universal  defini¬ 
tion  of  a  survivable  crash  environment.  The  elements 
that  describe  a  survivable  crash  environment  can 
include  descriptions  of  velocity  envelopes,  crash 
pulses,  and  crash  load  factors  as  well  as  crash  impact 
sequence  and  airplane  attitude  and  configuration  at 
impact.  For  example,  the  U  S.  Army  defines  the 
crash  environment  for  rotary-wing  and  fixed-wing 
aircraft  in  terms  of  a  survivable  design  envelooe  that 
specifies  directional  and  combined  impact  velocities 
(1-3).  The  Federal  Aviation  Administration  (FAA), 
in  its  regulations  for  commercial  aircraft  [4-7] ,  uses 
the  term  emergency  landing  conditions.  By  this  is 
meant  that  the  structure  must  be  designed  to  protect 
each  occupant  and  to  provide  each  occupant  every 
reasonable  chance  of  escaping  serious  injury  in  a 
minor  crash  landing  when  proper  use  is  made  of 
seatbelts.  The  regulations  specify  a  limit  on  the 
ultimate  inertia  forces  the  occupant  and  major  mass 
items  must  withstand.  In  addition,  various  military 
specifications  [8,  9)  provide  crash  load  factors  for 
different  systems,  mass  items,  and  equipment  as  a 
means  of  assuring  crashworthiness  design. 


•Senior  Remarch  Specielltt,  Lockheed -California  Company,  Burbank,  CA  91620 
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Rotary  wing  aircraft.  I  hit  crash  environment  fur 
helicopturs  differs  substantially  Imiii  that  of  air 
planes.  lhtt  clash  environment  toi  military  liuhcop- 
tins  as  defined  by  li'itli  pen  entile  survivahle  trash 
pulses  in  different  directions  was  established  luf  U  S. 
Aimy  helicopters  un  lilt?  basis  nl  M'S  accidents  llut 
occurred  between  July  111(30  and  Juntt  1961)  ( 1  j . 
In  it  recent  update  ul  the  US  Aimy  Crush  Survival 
Design  Guide  1 2]  lint  recommended  design  environ 
merit  was  presented  as  lint  design  pulse.  Although  thu 
ciasli  environments  aiu  identical  to  thu  historical  91>th 
percentile  survivahlu  crasli  pulse.  thu  U  S  Army 
rucoyni/rs  that  improved  crasliworthincss  ncroases 
thu  sovunty  ol  thu  survivahlu  crasli,  thoiuby  pro 
ducmy  a  never-ending  incruasu  in  thu  luvul  ul  crash- 
worthiness  at  thu  expense  ol  aircraft  performance. 
Thu  U  S.  Army  defines  a  suivivahle  accident  [2|  us 
"an  accidont  in  which  the  luices  transmitted  to  thu 
occupant  through  his  seat  and  restraint  system  du 
not  exceed  the  limits  of  human  tolerance  to  abrupt 
accelerations  and  in  which  the  structure  in  thu 
occupants'  immediate  environment  remains  sub¬ 
stantially  intact  to  the  extent  that  a  livable  volume 
is  provided  for  the  occupants  throughout  trie  crash 
sequence."  Thu  U.S.  Army  further  defines  a  sur¬ 
vival  envelope  (2]  as  “the  range  of  impact  condi¬ 
tions  -  including  magnitude  and  direction  of  pulses 
and  the  duration  of  forces  occurring  in  an  aircraft 
accident  -  wherein  the  occupiablc  area  of  the  aircraft 
remains  substantially  intact,  botti  during  and  fol¬ 


lowing  Hie  iinput  I.  and  Ihu  Inn  us  tiensmitti’O  to  Hut 
o<  i.upunts  do  not  i-aiut-d  the  limits  of  human  tolri 
aiu  e  wlifii  iiinenl  state  of  the  ait  lestniint  sy  slims 
am  used  " 

Mill tur y  Standard  1290  |J|  defines  such  general 
iei|uiiuinents  as  dusiyn  pulses  ((able  1).  U.S.  Army 
design  pulses  are  applicable  to  all  aircraft  in  a  given 
category  (lotary  wing  or  lixudwiny)  regardless  of 
weight  and  operational  requirements 

Current  umuiguncy  landing  requirements  for  civil 
helicopters  are  described  in  F  AH  27.5(31  (b|  and 
f  AH  2U.bl)l  [7|  foi  normal  category  and  transport 
category  rotorcreft,  rest  tec  lively.  Maximum  inertia 
forces  relative  to  the  surrounding  structure  trial  an 
occupant  can  experience  are  shown  m  Table  2.  Ttie 
supixjrtiny  structure  must  also  be  designed  to  re 
strain,  under  any  loads  up  to  those  shown  m  Table  2. 
any  item  ol  mass  that  could  injure  an  occupant  if  it 
came  loose  in  a  minor  crasli  landing. 

General  aviation  airplanes.  Light  fixed  wing  (general 
aviation)  aircraft  weighing  <  12,500  pounds  operate 
at  speeds  up  to  280  knots,  carry  1  to  17  people, 
have  one  or  two  engines,  and  have  a  low-  or  high- 
winy  configuration  [10],  Aircraft  of  this  type  can 
be  involved  in  stalls,  ground  collisions,  and  colli 
sions  with  obstacles.  Accidents  have  occurred  on 
terrains  that  are  flat  (*40%),  rolling  (*22%),  moun¬ 
tainous  (*11%),  hilly  (*8%),  or  dense  with  trees 


Table  1.  Summary  of  Design  Pulses  for  Rotary-  and  Light  Fixed-Wing  Aircraft 


IMPACT  DIRECTION 

VELOCITY  CHANGE  (fpi) 

pea’kg 

AVERAGE  g 

PULSE  DURATION  "T“  SECOND 

Longitudinal 

(Cockpit) 

60 

30 

15 

0.104 

Longitudinal 

(Passenger 

Compartment) 

50 

24 

12 

0.130 

Vertical 

42 

48 

24 

0.054 

Lateral 

(Fixed  Wing) 

25 

16 

8 

0X197 

Lateral 

(Rotary -Wing) 

30 

18 

9 

0.104 

*  Imposed  at  the  floor  level,  near  the  center  of  gravity  of  the  aircreft 
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T ditto  2.  Summery  uf  FAA  Emergency  Landing  Requirement* 


DIRECTION 

ULTIMATE  INERTIA  FORCES 

FAR  23J>61  1 4 1 

FAR  26.661  Ifcl 

FAR  27.661  lb) 

FAR  29661  |7| 

Small  Alrplanat 

Transport 

Catagory  Alrplanat 

Normal  Category 
Rotorcraft 

Tran  tport 

Category 

Rotorcraft 

Normal 

Utility 

Citagory 

Aarobalic 

Catagory 

Upward 

3.0  g 

4  .6  g 

20  g 

lOg 

1 6  g 

Forward 

90  g 

90  g 

90  g 

40  g 

40  g 

Sidaward 

1.6  g 

1£g 

1 A  g 

20  g 

20  g 

Downward 

c  Ig  111 

4.0  g  12) 

40  g  12) 

(1)  'Or  any  lataor  lore*  (hat  Mill  not  ba  exceeded  when  the  airplane  abtorbi  tha  landing  loadi  raiulllng  from  Impact  with  an 
ultimata  descent  valoclty  of  fiva  f pa.  at  design  landing  weight." 

12)  “Or  any  lowar  forca  that  will  not  ba  exceeded  whan  tha  rotorcraft  abtorba  tha  landing  loadi  resulting  from  impact  with 
an  ultimata  datcant  valoclty  of  fiva  f  pa.  at  dangn  maximum  waight." 


Figure  1.  Operational  Velocity  Weight  Envelope  for  Current  General  Aviation  Airplanes  (11) 


S 


(■*  (1%)  and  til  airports  (%  2%).  Figure  I  ( 1 1 1  shows 
thu  o|M>i.iiioriiil  vulooty  weight  onvuloj.x>  lor  am  uni 
general  evietiun  uirplontn 

Since  thu  udrly  1970s  NASA  hut  jiur  tunned  d  lunui 
ol  crash  tests  involving  singluengine  and  twin -engine 
light  tixud  winy  aircraft  at  thu  NASA  LaHC  Impact 
Dynamict  Research  Facility.  Suvural  ol  those  lust 
sequences  havu  boon  described  ( 12-151 .  Thu  data 
Irom  thu  series  ol  tufts  can  be  utilized  to  delate  a 
general  aviation  airplane  craslt  environment.  In  addi¬ 
tion,  the  results  ol  the  FAA  sponsored  study,  utiliz¬ 
ing  CAMl*  and  NTS8*  accident  data,  as  well  as 
lour  lull  scale  crash  tests  of  single-engine,  high-wing 
general  aviation  fixed-wing  aircraft  |11,  23),  can 
provide  valuable  data  regarding  potential  crash  impact 
conditions. 

The  current  emergency  landing  conditions  lor  air¬ 
planes  categorized  as  normal,  utility,  and  acrobatic 
are  described  in  FAR  23.561  )4).  The  maximum 
inertia  lorces  relative  to  the  surrounding  structure 
that  an  occupart  can  experience  are  shown  in  Table 
2.  txcept  as  provided  in  P.23.787*  *  (4),  the  sup¬ 
porting  structure  must  be  designed  to  restrain,  under 
loads  up  to  those  shown  in  Table  2,  each  item  of 
mass  that  cojld  injure  an  occupant  if  it  came  loose 
in  a  minor  crash  landing. 

T rampart  catagory  airplanat.  The  current  emergency 
landing  conditions  for  Transport  Category  Airplanes 
are  described  in  FAR  25.561  [5] .  The  maximum 
inertia  lorces,  relative  to  the  surrounding  structure 


that  occupants  are  to  uxjrununcu,  aru  listed  in  Table 
2.  Thu  tu|>portud  structure  must  be  designed  to  re 
strain,  under  all  loads  up  to  those  shown  in  Table  2, 
eacfi  Hum  ol  mass  that  could  injure  an  occupant  il  it 
came  loose  in  u  minor  crash  landing. 

Comparison  ol  thu  survivablu  crash  environment  and 
thu  responses  of  thu  structures  indicates  significant 
oifferuiK.es  between  small  and  large  airplanes.  The 
survivablu  large  transport  accident  usually  occurs 
around  airports  at  flight  path  velocities  below  150 
knots  and  vertical  descent  rates  at  impact  ol  less  than 
20  lent  per  second.  These  conditions  aru  normally 
associated  with  such  landing  and  takeott  operations 
as  landing  short,  overruns,  and  skidding  ofl  the  run¬ 
way.  Such  smaller  aircraft  as  helicopters  and  general 
aviation  airplanes  have  lower  longitudinal  velocities 
but  higher  ver'icat  rates  of  descent  that  can  be  associ¬ 
ated  with  accidents,  they  include  stall/spin  and 
emorgoncy  landings  on  unprepared  terrain.  The 
percentage  of  occupiablo  space  in  large  transports 
greatly  exceeds  that  of  smaller  aircraft.  Furthermore, 
the  occupants  of  small  aircraft  are  much  closer  to 
the  airframe/terrain  impact  point  due  to  obvious 
airframe  construction  differences.  A  review  of  NTSB 
accident  records  [  16]  for  the  years  1964-1969 
indicates  that  for  447  U.S.  Air  Carrier  accidents 
during  this  period,  56%  occurred  during  landing,  taxi, 
and/or  take-off  operations.  37%,  7%,  and  12%  respec¬ 
tively.  The  types  of  accidents  associated  with  trans¬ 
port  aircraft  during  these  phases  of  operation  are 
given  below. 


Impact  Condition 

Accident  Type 

Severe  Impact 

Controlled  Collision  with  Ground/Water 
Uncontrolled  Collision  with  Ground/Water 
Undershoot 

Stall 

Moderate-High  Sink  Speed 

Hard  Landing 

Gear  Collapse 

Wheels-Up 

Retracted  Gear 

Low  Sink  Speed 

Overshoot 

Swerve 

Collisions  with  Obstacles 

Trees 

Fence 

Approach  Light 

*  CAMl.  FAA  CMI  Aaromadkal  Institute,  Okalhoms  City,  Oklahoma 
NTSB,  National  Transportation  Salary  Board,  Washington,  D.C. 

**  PJ 3. 78 7(c)  statas  “Thara  must  ba  means  to  protact  tha  occupant a  from  injury  by  tha  contents  of  any  cargo  compartment 
whan  tha  ultimata  forward  inertia  forces  is  4.6g". 
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Transport  aircraft  accident  ddta  (or  the  period  1959 
19/9  are  being  luviuwed  by  the  three  mr»|or  wiiJubody 
airframe  manufacturers,  oruiur  T  AA/NASA  sponsor 
ship  ( 1 7 1  and  with  thn  assistance  ol  NTSB  and 
ICAO*  organizations,  (or  thu  ixjrpusu  o(  developing 
survivablo  crash  scenarios.  T(iuiu  scenarios  will  in¬ 
clude  definitions  of  thu  following. 


Impact  Conditions 

Sink  Spuud 
Forward  Vulocity 
Airplane  Attitude 
Turrain  Description 


Airplane  Configuration 

Weight 

Cg 

Gear(s)  Position 
Control  Settings 


utiuntially  one  lust  parameter  data  set  (ret  test  is 
available.  In  thu  latu  1960s,  as  a  result  ol  expanding 
computer  capability,  more  detailed  moduli  o(  aircraft 
strut  lures  became  a  rualny,  Such  techniques  as 
hybrid  und  (mite  ulument/diderencu  approaches 
were  used,  and  in  a  suivey  ol  analytical  techniques, 
three  levels  o(  analysus  were  possible  (20) ,  as  shown 
below. 

Most  ol  the  simple  capability  programs  are  associated 
with  automotive  collision  studies.  Thu  most  promi 
nent  simple  capability  model  used  in  aircraft  crash 
analysis  simulates  thu  fuselage  as  rigid  masses  con¬ 
nected  by  nonlinear  axial  and  rotary  springs  (21 1. 


For  transport  category  aircraft,  as  with  light  fixed- 
wing  airplanes,  several  categories  are  being  con¬ 
sidered  based  on  weight,  operational  speed,  and 
si/e. 

ANALYTICAL  METHODS 

Prior  to  1970  available  analytical  capability  was 
limited  for  crash  conditions  involving  large  structural 
deformation.  Methods  and  test  data  were  seldom 
correlated.  A  popular  approach  in  the  1960s  was 
to  perform  full  scale  crash  tests  (18,  19).  Obviously 
tests  of  this  nature  are  extremely  expensive,  partic¬ 
ularly  as  the  test  article  increases  in  size.  However, 
more  significant  than  cost  is  the  fact  that  the  tests 
are  not  repeated  and  are  highly  dependent  on  test 
conditions  and  measurement  selection,  consequently, 


Thu  most  widely  used  intermediate  hybrid  program, 
KRASH,  utilizes  a  three-dimensional  arbitrary  frame¬ 
work  of  point  rnassos  connected  lo  beams  lo  simu¬ 
late  airframe  structure.  KRASH  has  been  correlated 
with  test  data  on  several  occasions  for  various  impact 
conditions  (see  Table  3).  KRASH  development, 
correlation,  and  usage  has  been  comprehensively 
documented  [11,  22-29] .  The  other  intermediate 
capability  programs  use  finite  element  computer 
codes.  Two  of  these  three-dimensional  intermediate 
capability  models  have  been  described  [30,  31]  as 
has  a  two-dimensional  intermediate  capability  model 
132). 

The  detailed  crash  simulations  are  all  three  dimen¬ 
sional  finite  element  codes  capable  of  modeling 
stringers,  beams,  and  such  structural  surfaces  as 
skins  and  bulkhead  panels.  Several  of  these  crash 


Capability 

Structural 

Models 

Masses  and 

Degrees-of-Freedom  (DOF) 

Geometry  and 
Motions 

Simple 

Large  structural  assemblies 

<  10  masses 

One-  or  two- 

modeled  as  single  crash  item 

<  50  DOF 

dimensional 

Intermediate 

Structural  assemblies 

<  100  masses 

Two-  or  three- 

modeled  separately 

<  500  DOF 

dimensional 

Detailed 

Individual  structural 

>  100  masses 

Three- 

components 

>  500  DOF 

dimensional 

• ICAO ,  lnt»m*tion*l  Civil  Avittion  Or$mnb*tfon,  Montrvm  Csntdt 
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Table  3.  KRASH  Experimental  Verification 


In  'iiict  Velocities  (tt/sec) 

Aircraft 

Gross  Weight  (lbs) 

Vortical 

Longitudinal 

Lutorul 

Notary  Winy, 

Utility  Typo 

8600 

23 

18.6 

Single-Engine, 

High  Winy 

2400 

46 

70 

SingloEnyino, 

High -Winy 

2400 

22 

71.3 

SingloEnyino, 

High  Wing 

2400 

49 

70 

‘Single-Engine, 

High-Wing 

2400 

43 

69. Li 

Twin-Engine, 

Low -Wing 
Substructure 

54b 

27.L) 

Rotary -Wing, 

Cargo  T  ype 

24,300 

42 

27.1 

• 

•Test  performed  on  soil,  all  other  tests  on  rigid  surface 


tuSruucrvM 

MOtON 

w  iw  ttMim.  ion  mma  wnwi 


Figure  2.  Piper-Navajo  Substructure 
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simulations  WHAM  l.i.ll  .  WRI  C.KI  H  |'J4|  ,  M. 

I  ION  .inti  DVt.ASI  |.tl)|  .in-  uv.iil.ihli'  hi 

V.lllUlli  St.llJItS  III  lifV  •|l)|lll|l'llt 

A  moult  cornparisi  ,  ol  (In;  uv:  ol  DYCAS1,  AC¬ 
TION,  .mil  KR  *iH  hcis  huitii  published  ( 3/ 1 ,  A 
Pipol  NAVA.IO  substructure  (I  igu'e  2)  was  modeled 
by  ikm.1i  method  usmy  the  same  computer.  Tin;  stun 
turn  analyzed  was  a  typical  twin-engine,  low  wi/n) 
airplane,  the  section  extended  Irorn  fuselage  stations 
134  to  lb!  and  included  the  two  passenger  seats 
behind  ttie  ciew.  The  section  was  drop-tested  at  the 
NASA  LaRC  Impact  Dynamics  Research  Facility. 
I  lie  total  weight  ol  the  specimens,  including  two 
1  (j‘j  lb  dummies,  was  l)4b  lbs.  The  test  article  mi 
pacled  the  ((round  with  a  27, b  tt/sec  vertical  velocity. 

Figures  3,  4  and  b  show  some  comparative  i espouses 
lor  KRASH,  DVCAST,  and  ACTION  with  test  data. 
Quantitative  results  for  the  particular  substructure 
and  impact  condition  analyzed  by  thu  three  methods 
were  comparable  for  the  primary  outboard  floor 
acceleration  magnitudes  and  times  of  occurrence, 
KRASH  results  were  closer  to  test  results  for  primary 
floor  inboard  and  occupant  pelvic  accelerations  than 
were  results  with  DVCAST  or  ACTION.  The  finite 
element  morels  an  solution  method  were  two 
orders  of  ma^odoJe  hiyher  in  cost  than  the  lumped 
mass  hybrid  approach  (see  Table  4).  Thus,  there 
is  an  economic  advantage  to  the  use  of  a  hybrid 
model  ;o  study  gross  vehicle  response,  design  trends, 
structural  design,  and  impact  parameters,  the  finite 
element  techniques  are  useful  for  detailed  compo¬ 
nent  behavior. 

Some  of  tho  techniques  currently  in  use,  although 
directly  applicable  to  small  general  aviation  aircraft, 
are  not  always  appropriate  for  large  widebody  air¬ 
craft.  Small  aircraft  involved  in  crashes  tend  to  de¬ 
form  along  the  entire  airframe  so  that  the  crash  envi¬ 
ronment  for  all  occupants  can  be  similar.  However, 
in  many  instances  laiger  aircraft  experience  only 
local  deformation,  the  crash  environment  for  the 
occupants  can  thus  vary  drastically,  depending 
on  the  individual's  proximity  to  the  impact.  In 
addition,  many  large  airplane  accidents  occur  around 
airports  and  in  a  manner  that  allows  the  pilot  to 
exercise  such  control  as  spoiler,  rudder,  aileron, 
and/or  thrust  reversal  to  minimize  post-impact 
damage.  Small  aircraft  accidents  generally  occur 
away  from  airports,  and  the  pilot  has  less  influence 


Table  4,  Cost  Companion  of  KRASH,  ACTION, 
end  DVCAST 


Program 

(a) 

CPU  Tima  Par 
.01  Sac  Rtiponta 

It, 

1  Coat  Par 
.01  Sac  Raaponw 

KRASH 

76.34 

944 

ACTION 

874.46 

196300 

DVCAST 

1861.06 

$79000 

(a)  CYBER  1 76  computer  at  NASA  Langlay 

lb)  Batad  on  coit  algorithm  at  NASA  Langlay 

on  post-impact  consequences.  Selection  ol  tho  crash 
analysis  technique  also  dcyxinds  on  the  intended 
purpose.  Objectives  ol  crash  analysis  include. 

•  preliminary  design 

•  detailed  design 

•  quantitative  vs  qualitative  assc*ssment 

•  trend  studies 

•  sensitivity  evaluation 

OCCUPANT  PROTECTION 

The  generally  accepted  goal  of  a  satisfactory  crash 
design  is  one  in  which 

•  the  occupant  experiences  crash  forces  that 

are  below  human  tolerance  limits 

•  the  occupant  is  protected  from  lethal  blows 

•  the  occupiable  volume  remains  sufficiently 

intact  to  allow  the  occupants  every  reason¬ 
able  chance  of  survival 

•  safe  post-crash  egress  is  provided 

Tii"  ultimate  crash  design  concern  is  the  occupant. 
Ttie  protection  of  the  occupant  is  related  to  the 
ability  of  the  structure  to  absorb  energy  during 
deformation.  The  landing  gear,  airframe,  floor  struc¬ 
ture.  seats,  and  restraints  could  be  involved  in  a 
particular  crash  consideration.  Consequently,  to 
some  degree,  it  can  be  said  that  consistency  in  design 
is  required.  For  example,  the  design  of  a  seat  system 
to  transmit  loads  in  excess  of  the  human  tolerance  to 
withstand  loads  might  not  be  satisfactory.  Nor  would 
it  be  satisfactory  to  design  the  seat  substantially 
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Table  6.  Summary  of  General  Aviation  Airplane  Crash  Teit  Impact  Condition! 


Test  Number* 

2 

ro 

_ 

4 

5 

Impact  Velocities  (Mf’H) 

Along  Flight  Path 

55.5 

508 

58.1 

55.9 

Longitudinal 

47.4 

48.6 

47.6 

48.4 

Vertical 

28.7 

14.8 

33.2 

31.9 

Angles  (Degrees) 

Flight  Path  (7) 

-30.72 

-17 

-34.86 

-32. 

Impact  (0) 

-30.17 

13.5 

-39.4 

-34.8 

Attack  (a) 

.57 

+30.5 

-4.54 

-2.8 

Ho'l  (0) 

+4.13 

+3.25 

+  18.75 

<  1.0 

Yaw  (^/) 

-3.27 

-11.5 

-7.9 

<  1.0 

Rotational  Velocities  (Deg/Sec) 

Pitch  (0) 

46.4 

6.9 

14.3 

18.2 

Roll  ( 4> ) 

Negligible 

Negligible 

Negligible 

Negligible 

Yaw  W) 

Negligible 

Negligible 

Negligible 

Negligible 

7  is  negative  in  dive 

0,0  are  positive  nose  up  relative  to  ground 

a  is  positive  nose  up  relative  to  flight  path  'See  Table  3  for  Test  Article  Description 

<p,4>  are  positive  right  wing  down 
are  positive  tail  left 
and  0  ■  7  +  a 
Ft/Sec  «  1.467  x  MPH 


stronger  than  the  capability  of  the  airframe  that 
supports  the  seat  because  seat  strength  would  not 
be  utilized  if  the  supporting  structure  collapsed 
around  it.  The  crash  design  of  aircraft  is  dependent 
on  the  following  considerations. 

•  location,  direction,  and  magnitude  of  impact 

•  load  path  ;o  occupant 


•  aircraft  configuration 

•  structural  systems  involved 

•  failure  modes  and  energy  absorption  capability 
of  the  structure 

•  terrain  and  surroundings 

A  series  of  crash  tests  of  a  general  aviation  single¬ 
engine,  high -wing  aircraft  under  different  impact 
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Figure  3.  Comparison  of  Fuselage  Floor  Outboard 
Vertical  Accelerations,  F.S.  151 


•Cl  TISTViaSUS  OVCAST 


gure  4.  Comparison  of  Fuselage  Floor  Outboard 
Vertical  Accelerations,  FS.  163 
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Figure  5.  Companions  ol  Occupant  Pelvis  Vertical 
Accelerations,  Test  vs  Analysis 
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Figure  6.  Post  Impact  Views  of  Full-Scale  Crash  Test  Specimen 
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Analytical  pioqiums  in  various  stages  ol  duvulujMnurit 
iiml  uuif  din  available.  Hybrid  iii id  lirnio  element 
(<tl  Wll(|tltr!k  ,|fll  Km  ItlUSl  pOJHjldl  jpiHOUChuS.  Tim 
results  nl  hybrid  methods,  |>uf  tii.ulurly  KHASH, 
have  Irnttn  substantially  101  related  with  test  data. 
I  iniln  element  methods  offer  Km  puten'iul  for  more 
detail  analysis  hut  require  linKmi  verification  and 
edit  tm  exjiected  to  tm  Iwn  orders  ul  magnitude  inuiu 
comI y  to  mil  Kidii  hybrid!. 

I ho  safety  ol  Ktit  occupani  is  the  must  importdiil 
con  .amt  in  crash  analysis  ul  aircraft.  Occupant 
jdli.'iy  can  bu  evaluated  with  regard  to  loads,  restraint 
ol  movement,  surrounding  structural  integrity,  and 
unimpair ird  egress.  The  optimum  design  lor  occupant 
safety  requires  consistency  in  design  to  ensure  that 
the  cd|>dbility  ol  the  various  systems  -  landing  gear, 
airframe,  door,  sod  and  attachments,  and  restraint 
systems  -  is  compatible  and  cost-effective. 

Other  significant  crash-related  areas  have  not  been 
discussed  in  this  article,  o.g.,  postcrash  fires  con¬ 
tribute  significantly  to  injuries  and  fatalities  in  air¬ 
craft  accidents.  Crashworthy  fuel  cells  have  helped 
reduce  postcrash  injuries  and  fatalities  in  military 
helicopters.  Reduction  o*  the  postcrash  fire  hazard 
is  being  investigated  for  transport  category  aircraft. 
The  develojiment  of  anti  misting  fuels  would  be  an 
imjxmarit  method  for  resolving  this  hazard  (38] . 
Human  tolerance  is  certainly  a  (actor  in  evaluating 
occupant  survivability.  This  complox  subject  is  still 
being  researched.  The  basis  for  current  tolerance 
levels  has  been  described  (39] .  Related  to  human 
tolerance  are  seat  modols  and  biomedical  modeling 
and  simulation,  these  are  in  various  stages  of  develop¬ 
ment  and  checkout  [40] .  Verified  models  could 
be  useful  in  assessing  occupant  response  and  injury 
potential. 

Crash  dynamics  is  a  broad  subject  encompassing 
many  areas.  The  1975  aircraft  crashworthiness  sym¬ 
posium  (41]  provides  excellent  insight  into  the 
research  that  has  been  conducted  in  this  md  related 
fields. 
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LITERATURE 


REVIEW: 


•urvty  and  analysis 
ol  tha  Shock  and 
Vibration  lltsratura 


Tho  monthly  Literature  Review,  a  subjective  critique  end  summary  of  the  lilcra 
turo,  consists  of  two  to  four  review  articles  each  month,  3,000  to  4,000  words  in 
length.  Ifie  purpose  of  this  section  is  to  present  a  "digest"  of  literature  over  a 
period  of  throe  years,  Planned  by  the  Technical  Editor,  this  suction  provides  tho 
DIGEST  reader  with  up-to-date  insights  into  current  technology  in  more  than 
100  topic  areas.  Review  articles  inlcudo  technical  information  from  articles,  reports, 
and  unpublished  proceedings.  Each  article  also  contains  a  minor  tutorial  of  the 
technical  area  under  discussion,  a  survey  and  evaluation  of  the  nrrw  literature,  and 
recommendations.  Roviow  articles  are  written  by  experts  in  the  shock  and  vibration 
field. 

This  issue  of  the  DIGLST  contains  an  article  about  impedance  methods  for  machine 
analysis. 

Dr.  M.  Massoud  of  the  University  of  Sherbrooke,  Sherbrooke,  Quebec,  Canada  has 
written  a  follow-up  of  an  earlier  review  in  which  basic  definitions,  mathematical 
background,  and  test  procedures  ol  tho  impedance  of  mechanical  systems  were 
given.  The  presont  review  is  restricted  to  literature  published  from  1977  to  the 
present.  The  impedance  of  acoustical  phenomena  associated  with  mechanical 
systems  is  emphasized. 


IMPKDANCK  MKTIIODS  K)R  MACHINK  ANALYSIS 


M.  MaawMtd* 


Abttract  ■  Thit  paper  it  a  follow-up  of  an  aarflar  re¬ 
view  in  which  baak  daflnltiom,  methamatkal  back¬ 
ground,  and  tatt  procadurat  of  tha  impadanca  of 
machankal  tyttamt  wara  givan.  Tha  prawn  t  raviaw 
It  rattrictad  to  litaratura  publia.aJ  from  1977  to  tha 
praaant.  Tha  impadanca  of  acouatkal  phanomana 
aatociatad  with  machankal  tyttamt  it  amphati/ad. 


Impedance  measurement  still  provide  the  basis  for 
most  test  techniques  for  system  identification  pur¬ 
poses.  These  transfer  functions  measurements,  known 
as  mechanical  impedance,  mobility,  and  admittance, 
express  the  complex  ratio  of  the  force  acting  on  a 
specified  area  of  the  mechanical  device  to  the  result¬ 
ing  response  (displacement,  velocity,  or  acceleration) 
on  the  same  area  (point  value)  or  any  othor  area.  The 
mechanical  impedance  Z  of  a  linear  component  ex¬ 
cited  by  a  sinusoidal  force  is  given  by 

(X)-  (Z)-'  (F) 

1 

where  [Z|  =  (a  +  jw|  (M|  +  [0  +  JW|  [K|  and, 
(X)  is  the  velocity.  (F)  is  the  force,  [Mj  is  the  mass 
matrix,  and  |K|  is  the  stiffness  matrix.  The  damp¬ 
ing  matrix  is  expressed  as  [C|  =a|Mj  +0IK). 

Impedance  methods  have  been  used  in  the  past  only 
for  vibration  analysis  purposes.  However,  current 
emphasis  on  noise  pollution  resulting  from  mechani¬ 
cal  components,  including  effects  on  the  environment 
and  public  health,  has  promoted  interest  in  the  study 
of  energy  radiation  from  machines,  ducts,  and  vi¬ 
brating  surfaces.  Impedance  measurements  have 
thus  been  extended  to  this  important  area.  This 
review  describes  basic  defintions  and  contains  a 
general  survey  of  recent  applications  of  impedance 
methods  in  traditional  mechanical  fields.  Sample 
references  for  these  applications  are  given. 


IMPKDANCK  IN  AN  ACOUSTIC  MKDIUM 

Tim  impedance  Z,  in  the  context  of  acoustic  phe¬ 
nomena,  lias  a  definition  parallul  to  that  of  mechani¬ 
cal  impedance,  the  force  Is  replaced  by  a  sound 
pressure  pIN/m1 )  and  the  linear  velocity  by  a  particle 
volocity  u(m/s)  or  a  volume  velocity  u(m*/s).  In  the 
special  case  of  plane-wave  sound  propagation,  the 
time  dependence  of  sound  pressure  is  the  same  as 
the  time  dependence  of  particle  velocity,  no  phase 
difference  exists  between  the  two  quantities  at  any 
point  in  the  wave. 

Z. “pC  N-soc/m1  (mksrayls) 

where  p  C  is  sometimes  called  the  characteristic 
resistance,  p  is  the  density  of  the  medium,  and  C 
the  speed  of  sound  in  the  medium.  In  general,  how- 
evur.  for  linear  acoustical  phenomena  in  the  steady 
state,  a  time  difference  in  the  time  functions  of 
sound  pressure  and  the  velocity  leads  to  a  phase 
difference  of  one  relative  to  the  other,  and  the 
impedance  is  given  by  a  complex  ratio.  Impedance 
types  common  in  acoustics  have  been  given  (2) . 
They  include: 

i)  Specific  Acoustic  Impedance  Z$:  the  complex 
ratio  of  the  sound  pressure  p(N/mJ)  at  a  point 
of  an  acoustic  medium  or  mechanical  device  to 
the  particle  velocity  at  that  point  u(m/sec) 

Z«  *  —  N  •  sec/m*  (mks  rayls) 

*  u 

ii)  Acoustic  Impedance  Z^,  or  acoustic  impedance 
at  a  given  surface:  the  complex  ratio  of  sound 
pressure  p(N/mJ),  averaged  over  the  surface, 
to  volume  velocity  u(mJ/s)  through  it.  The 
surface  can  be  either  a  hypothetical  surface  in 
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an  acoustic  medium  or  the  moving  sudaio  of  <i 
mechanical  device, 

/a  -  -  N  •  HV./m‘  (inks  acoustic  ohms) 

M  u 

in)  Normal  Specific  Acousbc  Impedance  Zjn,  or 
unit  area  acoustic  imixxJancu  the  complex 
ratio  of  the  sound  pressure  p  to  tfui  normal 
component  of  the  panicle  velocity  un  at  thu 
boundary  between  air  and  a  dunsur  medium  such 
at  a  porous  rnaturial  or  a  largo  numbor  of  small 
diametor  tubus  packed  tido  by  sidu. 

Z™  *  —  N  *soc/mJ  (mksrayls) 
un 

iv)  Characteristic  Impedanco  ZQ  torm  usod  to  do 
scribo  thu  acoustical  properties  of  porous  mate¬ 
rials  usod  for  the  purpose  of  attenuating  sound 
propagating  in  ducts  and  mufflers  or  for  im¬ 
proving  sound-transmission  loss  through  acous¬ 
tical  barriers.  The  definition  of  characteristic 
impedance  it  given  in  torms  of  a  complex  charac¬ 
teristic  resistance  (pC)  involving  the  density  of 
the  porous  material  and  the  complex  speed  of 
sound  in  the  porous  medium,  including  the  dis¬ 
sipation  during  propagation.  The  following  is  an 
ornpirical  power  law  approximation  for  Z0. 

Z0  -  R  +  J  X 

where, 

R-pC  (1  +  0.0571  (pf/R,)-0-754] 

X  «-pC  (0.0870{pf/R,r°-7,,l 

and,  R(  (flow  resistance)  -  ^u~  . A  P  is  the  ap¬ 
plied  air  pressure  differential  measured  between 
the  two  sides  of  a  layer  of  thickness  8,  u  is  the 
particle  velocity  through  the  layer,  and  f  is  a 
function  of  the  material  characteristics. 

The  complex  admittance  is  the  reciprocal  of  complex 
impedance.  The  choice  between  them  sometimes 
depends  upon  whether  the  amplitude  of  the  pressure 
or  the  velocity  ij  held  constant  during  a  measure¬ 
ment. 

ACOUSTIC  APPLICATIONS 

An  important  consideration  remains  improving  the 
measurements  of  acoustic  impedance.  The  two  micro¬ 


phones  motliixt  for  measuring  impedance  bus  boon 
Studied  (J,  4|  as  lias  llio  effect  ol  random  iind  sys 
toiibitu  infills  iissocuitiid  with  uirtuiii  typos  of  men 
summon  Is  |hj.  A  now  approach  lor  rtioasurmg  im 
pedance  as  related  to  brass  instrumonts  lias  boon  do 
s<  nhed  |0| .  One  impedance  measurement  motfiod 
emphasizes  the  lowel  frequencies  us  ap|ihixl  to  a 
two-cylinder  refrigeration  compressor  discliargo  sys 
torn  )/).  Moasurernenfs  using  sme-swec-p  exutation 
witti  t  nuwn  volume  velocity  have  boon  reported  |H| 
Tests  Wilts  constant-velocity  sources  excited  with  a 
constant  force  shak or  were  conducted  (9)  to  evaluate 
thu  effects  ol  waveguides.  A  new  technique  to  record 
mechanicul  compliance  ol  structure  hy  holographic 
interferences  has  been  suggested  ( 1 0) . 

Special  attention  is  usually  given  to  porous  materials 
for  sound  isolation  purposes,  and  impedance  values 
of  various  ty|x*s  of  porous  liners  have  been  studiud 
[4,  11).  Ducts  and  tubal  structures  are  also  of  inter 
ust  in  acoustic  studies  |J2|,  Predicted  impedance 
has  been  compared  with  measured  values  in  grazing 
incidence  impedance  tube  [13).  The  optimum  un 
pedancc  of  a  circulai  duct  has  been  correlated  with  a 
cut-off  ratio  that  is  a  fundamental  parameter  govern 
ing  the  propagation  of  sound  in  a  duct  |14] .  A  new 
method  for  precision  shock  wave  impedance  match 
has  been  developed  (lb),  and  a  problem  of  noise 
generation  in  axial  fan  has  been  treated  |16) . 

OTHER  APPLICATIONS 

System  identification  and  tasting  techniques.  The 
problem  o'  multiforce  sine  excitations  has  been 
discussed  ( 1 7 J .  a  procedure  in  which  impedance- 
data  are  used  for  structural  dynamic  testing  was 
suggested.  N  las  (18)  suggested  that  on-line  calibra¬ 
tion  for  impact  testing  yields  improved  impedance 
p  ots.  The  use  of  impact  tests  to  measure  the  dynamic 
pn  perties  of  lightweight  aircraft  has  also  been  re¬ 
posed  119).  The  identification  of  dynamic  prop¬ 
er. ies  using  impedance  data  continues  to  be  of  special 
interest  and  have  been  applied  to  submerged  vehicles 
[20]  and  rail  track  (21).  Admittance  testing  tech¬ 
niques  have  also  been  used  [22)  to  predict  mounting 
point  forces  of  a  large  air-borne  gas  dynamic  laser. 

Mechine  elements.  Applications  of  transfer  function 
data  to  typical  machine  elements  include  gear  teeth 
analysis  [23) ,  centrifugal  and  positive  displacement 
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pumps  |24| ,  d(ui  rollur  and  |uurrti»l  hearings  |25,  26| . 
Iruntlw  firm lion*  are  alio  used  in  transportation.  thu 
solution  ol  lutmal  vibration  problems  ot  railway 
vehicles  has  been  discussed  (27).  Analyses  ol  the 
steering  iierlorrnance  ol  iiassungur  cars  have  been 
compared  with  measured  values  (?Hj , 

Structural,  foundation,  and  iaofation.  I  he  ullmt 
ol  blasts  and  shucks  on  structures  has  also  been  ol 
interest  to  engineers  (29,  30) .  Hlate  analysis  related 
problems  have  been  re|>orteo  (21,  32-34) .  The  tm 
pedancc  method  is  also  used  in  the  quality  control 
ol  liber  reinforced  plastic  structures  (36) .  Frequency 
responses  ol  multiciegree  systems  and  continuous 
systems  using  transfer  (unctions  have  been  studied 
(36,371. 

With  regard  to  foundation-soil  related  problems, 
Dasgupta  (38)  developed  a  numerical  formulation 
based  on  impedance  measurements  for  a  mathemati¬ 
cal  model  for  soil  regimes  bearing  a  flexible  structure. 
Bachschmid  (39)  investigated  the  dynamic  behavior 
of  a  lurbomachinery  shaft  on  a  foundation.  Mocharu- 
cal  impedance  data  have  also  been  used  (40)  to  pre¬ 
dict  vibration  isolation  efficiency. 

Biomachanka.  Human  comfort  continues  to  domi¬ 
nate  cases  of  man-machine  interactions,  including 
the  response  of  human  models  to  vibration  (41 ) .  The 
mochanical  impedance  of  certain  human  component 
models  has  been  developed  [42, 43] . 

The  reliability  of  mobility  and  impedance  measure¬ 
ments  are  constantly  evaluated.  The  Shock  and  Vibra¬ 
tion  Center  in  Washington,  D.C.,  is  currently  planning 
a  program  for  assessing  these  measurements. 
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BOOK  REVIEWS 


ANALYTICAL  DYNAMICS 
OF  DISCRETE  SYSTEMS 


H.M.  Rosi-nbc-rg 

f J|t?ntjtri  Press,  New  York  ,  NV ,  1(J/7 


f  tit*  author,  Professor  Rosenberg  of  the  University 
of  Ciililornid  dt  Berkeley  is  clearly  a  muster  in,  and 
a  connoisseur  ol,  the  art  ol  dynamics.  His  book, 
which  is  aimed  at  the  senior/first  year  graduate 
student  level,  contains  some  fresh  insights  and  travels 
some  ligfitly  trodden  paths.  These  features,  I  suspect, 
would  be  much  better  appreciated  by  more  advanced 
students.  Thus  I  cannot  wholeheartedly  recommend 
use  of  the  book  for  teaching  at  the  suggested  level. 
However,  it  would  be  a  valuable  addition  to  any 
referent e  library. 

The  prospective  reader  should  be  well  versed  in  the 
principles  and  applications  of  Newtonian  mechanics 
and  have  a  good  background  in  vector  and  matrix 
algebra  and  in  ordinary  differential  equations.  The 
text  is  organized  into  21  chapters.  A  brief  historical 
introduction  is  given  in  Chapter  1.  Dynamic  systems 
are  discussed  in  Chapter  2,  using,  in  part  the  language 
of  set  theory  (somewhat  distracting  this  reviewer!). 
A  clear  distinction  is  made  between  Newtonian  and 
strictly  Newtonian  (no  impulses)  systems.  Notions 
of  configuration,  event,  state,  and  state-time  spaces 
are  developed  iri  Chapter  3,  as  well  as  the  concepts 
of  Liapunov  and  Poincare  stability.  An  excellent, 
thorough  treatment  of  constraints  is  given  in  Chapter 
4,  this  section  is  a  strong  feature  of  the  book.  The 
fundamental  problems  for  strictly  Newtonian  systems 
are  outlined  in  Chapter  5.  An  in-depth  presentation 
of  the  kinematics  of  rigid  bodies  is  given  in  Chapter 
6.  Topics  treated  include  Chasle's  theorem,  finite 
rotations,  the  rotation  matrix  and  its  properties, 
Eulers  angles,  and  the  Rodrigues  formulas.  Chapter  7 
is  devoted  to  rigid  body  kinetics.  The  material  cov¬ 
ered  is  traditional  and  includes  some  examples  on 
three-dimensional  motions. 


Intrixluctory  comments  on  (lie  nature  of  Lagranguan 
(Prolessor  Moymfxmj  insists  on  this  spelling)  mechan¬ 
ics  are  offered  in  Chapter  8,  Chapter  9  is  a  major 
chapter  in  the  hook  and  treats  ul  some  length  virtual 
displacements  and  virtual  work.  D'Alembert’s  prim  i- 
pie  is  elucidated  carefully,  and  the  author  offers 
valuable  insights  into  tfie  nature  of  tfie  constraint 
forces.  Hamilton's  principle  is  treated  jn  Chapter  10, 
including  a  discussion  of  variations  for  which  time 
as  well  as  the  state  variables  are  varied,  Tfie  section 
also  includes  Lagrange's  and  Jacobi’s  principles  of 
Least  Action.  Generalized  coordinates,  and  expres¬ 
sions  for  fundamental  items  in  terms  of  them,  arc- 
covered  in  Chapters  11  and  12,  respectively.  La¬ 
grange's  equations  are  developed,  from  several  dif¬ 
ferent  principles  m  Chapter  13,  which  also  includes 
discussions  on  dissipation  functions  and  dynamic 
coupling. 

When  a  constrained  problem  is  formulated  without 
tfie  use  of  auxiliary  variables,  such  as  Lagrangeen 
multipliers,  the  constraints  are  said  to  be  embedded 
in  tfie  problem.  Cautionary  remarks  on  the  use  ol 
such  constraints,  for  both  holonomic  and  nonholon- 
omic  systems,  are  offered  in  Chapter  14.  Problem 
formulation  is  the  subject  of  Chapter  15,  with  em¬ 
phasis  on  examples  for  both  a  single  particle  and  for 
systems  of  particles  and  rigid  bodies.  Solutio  i  pro¬ 
cedures  are  the  main  concern  of  Chapter  16.  Initially, 
first  integrals  are  discussed.  Jacobi's  integral  is  treat¬ 
ed,  as  are  the  momentum  integrals  associated  with 
ignorablc  coordinates  and  Routhian  procedures. 
Solutions  in  terms  of  integrals  are  then  explored 
and  the  section  closes  with  a  brief  look  at  some- 
qualitative  methods. 

Chapter  17  is  involved  witti  stability  of  motions. 
The  usual  results  regarding  variational  equations  are 
presented.  Another  welcome  feature  of  the  book 
is  the  inclusion  of  materials  on  Liapunov's  direct 
method  for  both  autonomous  and  nonautonomous 
systems.  Chapters  18,  19,  and  20  are  devoted  to 
examples.  Some  aspects  of  celestial  mechanics,  in¬ 
cluding  central  force  motion  and  brief  remarks  on 
many-body  problems,  are  discussed  in  19,  a  trad i- 
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LIFELINE  EARTHQUAKE 
ENGINEERING  •  BURIED  PIPELINES. 
SEISMIC  RISK  AND  INSTRUMENTATION 


I .  Ariuidfi,  S.C.  Liu,  and  H.L.  Nick  ell,  Lditors 
ASML  Specidl  Ptibl.  PVP-34,  June  1979 
New  York ,  NY 


The  book  is  a  collection  ol  papers  presented  at  the 
Third  National  Congress  on  Pressure  Vessels  and  Pip¬ 
ing,  ASME,  San  Francisco,  California  Irorn  June  25- 
29,  1979.  The  20  papers  cover  a  variety  of  relevant 
topics  in  three  major  areas:  buried  pipelines  in  a 
seismic  environment,  seismic  risk  and  criteria  for 
lifelines,  and  strong-motion  studies  and  instrumenta¬ 
tion. 

The  book  starts  with  a  review  of  the  response  of 
buried  pipelines  under  seismic  excitations  by  T.  Ari- 
rriari  and  G.E.  Muleski.  Under  the  heading  of  buried 
pipelines  in  a  seismic  environment  are  the  following 
papers.  (1)  "Estimation  of  Structural  Strains  in 
Underground  Lifeline  Pipes"  by  M.  Shinozuka  and 
T.  Koike,  (2)  "Seismic  Behavior  of  Buried  Pipelines" 
by  M.J.  O'Rourke,  S.  Singh,  and  R.  Pikul,  (3)  "E  f feet 
of  Local  Inhomogeneity  on  the  Dynamic  Response 
of  Pipelines"  by  I.  Nelson  and  P.  Weidlinger,  (4) 
"Some  Aspects  of  Seismic  Resistant  Design  of  Buried 
Pipelines"  by  Leon  R.L.  Wang,  (5)  "A  Finite  Element 
Analysis  of  Buried  Pipelines  under  Seismic  Excita¬ 


tions''  by  C.C.  Chen,  ?,  Ariman,  and  M  Kulonu,  and 
(h)  "llydidulii  I tansletiH  in  LkjokU  illud  Pipelines 
do  ring  I  iiilhijiiaV.es"  try  I  ,M,  Young  and  S.l  .  Hunter. 

Pa|>eis  concerned  with  seismii  risk  md  criteria  for 
lifelines  include  (1)  "Seismic  Safety  Analysis  of 
Lifeline  Systems"  by  J,  Mohammed  and  A.H.S.  At  '|, 
121  "Seismic  Risk  and  Reliability  ol  California  Slat) 
Project"  by  A.S.  Kiremidjian,  (3)  "Decision  Opti¬ 
mization  of  Lifelines  with  Multifile  Earthquake 
Associated  Hazards"  by  J.R,  Benjamin  and  E.A. 
Webster,  and  (4)  "The  Practical  Use  of  Risk  Analysis. 
Yestetday,  1  oday  and  Tomorrow"  by  J.H.  Wiggins, 
fhe  section  on  sirong-ciotion  studies  and  instrumen¬ 
tation  contains  six  jiajiers  (1)  "On  a  New  Projjosal 
of  Seismic  Instrumentation  and  Trigger  Systems  for 
Industrial  Facilities"  by  H.  Shibala,  (2)  "Instrument 
Arrays  lor  Strong  Ground  Motion”  by  W.D.  Iwari, 
(3)  "Strong  Motion  Data  Management"  by  A.G, 
Brady,  (4)  "Bureau  of  Reclamation  Strong  Motion 
Instrumentation  Program"  by  A.  Viksne,  (5)  "Los 
Angeles  and  Vicinity,  California  Strong  Motion 
Accelerograph  Network.  •  A  Progress  Report"  by 
A.G.  Anderson,  M.D.  Trifunac,  and  T.L.  Teng,  and 
(6)  "Strong  Motion  Studies  in  the  Central  United 
States"  by  R.B.  Hermann,  O.W.  Nuttli,  C.Y.  Wang, 
M.  Goerty,  and  E  J.  Hang. 

In  addition,  the  Proceedings  include  three  related 
papers:  (1)  "Structural  Analysis  of  Buried  Reinforced 
Plastic  Mortar  Pipe  Using  the  Finite  Element  Meth¬ 
od"  by  B.W.  Cole,  CJ.  Ritter,  and  S.  Jordan,  (2) 
"Dynamic  Yielding  of  Tubings  under  Biaxial  Load¬ 
ing"  by  L.H.N,  Lee  and  D.H.Y.  Ng  and  (3)  "Testing 
and  Analysis  of  Buried  Piping  under  Applied  Loads" 
by  B.K.  Niyogi  and  J.S.  Sethi. 

In  summary,  the  book  contains  information  about 
many  different  subjects  but  is  nevertheless  one  of 
the  more-complete  representatives  of  literature  in 
the  modern  lifeline  earthquake  engineering  field. 


Leon  R.L.  Wang 
Associate  Professor  of  Civil  Engineering 
Rensselaer  Polytechnic  Institute 
Troy,  NY  12181 
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VIBRATSII  v  TEKHNIKE 
(ENGINEERING  VIBRATION) 


V.N,  Chnlomul,  I  rlltor 

Mashinostrunniir,  Must  ow,  19/H  (In  Hussitiri) 

"I  ngineeriny  Vibration"  is  a  six  volume  handbook 
consisting  ot 

Volume  I  Vibration  <>l  Linear  Systems 

Volume  l  Nonlinear  Vibration  ot  Mechtinic.il 
Systems 

Volume  I  Vibration  Analysis  ot  ( lastic  Struc¬ 
tural  L  laments  and  Systems 

Volume  4  Benefit  lal  Use  ot  Vibration  in  Modern 
Technological  Processes 

Volume  b  Modern  Methods  ot  fc  x|>urirnnntalfy 
Determining  ttio  Characteristics  ot 
Vibratory  Processes 

Volume  6  Methods  ot  Protection  Against  fc  xpo- 
sure  to  Vibration 

Those  volumes  are  intended  to  give  sufficiently  com¬ 
plete  information  t  n  vibration  problems  which  can 
occur  during  design,  manufacturing,  testing  and 
ojieration  of  various  lyi>es  of  machines,  devices  and 
structures.  The  material  is  presented  in  such  a  form 
that  it  can  readily  be  used  with  electronic  com¬ 
puters.  Leading  Soviet  vibration  ex|)erts  were  in¬ 
volved  in  the  preparation  of  this  handbook.  This 
edition  is  considered  a  first  experiment  in  preparing 
a  unique  reference  handbook.  In  the  future  it  is 
intended  to  supplement  it  with  closely  related  vibra¬ 
tion  theory  problems  such  as  complex  impact,  explo¬ 
sion,  aerohydroelasticity,  and  design  and  investigation 
of  models  which  correctly  reflect  the  dynamic 
characteristics  of  real  structures. 

This  review  will  only  concern  itself  with  Volume  I, 
which  was  edited  by  V.V.  Bolotin  and  published  in 
1978.  It  consists  of  352  pages.  Other  volumes  will 
be  reviewed  separately  in  subsequent  issues  of  the 
Shock  and  Vibration  Digest. 

The  first  volume  covers  modern  methods  of  investi¬ 
gating  vibratory  systems  with  a  finite  number  of 
degrees  of  freedom,  and  linear  system-  with  dis¬ 
tributed  parameters.  It  presents  the  theory  of  stabil¬ 
ity  of  vibratory  systems,  and  the  analytical  methods 
for  describing  and  analysing  vibratory  processes.  It 


also  pmst'Ols  (1-si  Its  ot  now  ixivuoc  a  in  the  methods 
ot  ubtiiinm  natural  hci|uencies  and  vibration  modes 
ot  lompli'x  'Ji ucturcs,  Consider  abl<  attention  is  de¬ 
voted  (o  paiametiK  end  random  vibrations,  impaid 
I uoi  esses  and  propagation  ot  waves  and  the  theory 
of  vibrational  reliability, 

I  lie  tirst  volume  consists  ot  tiller-  parts  covering  the 
Inflowing  subject  matter 

Part  I,  Vibration  ot  Linear  Systems  with  a  f  mile 
Number  of  Degrees  of  fc  reedom 

Ctiapter  I  Introduction,  General  Concepts 

Chapter  II  Malhcmatkal  Description  of  Vibra¬ 
tory  Systems  with  a  fc  mite  Number 
ol  Degrees  ot  F  reedom 

Chapter  III  Free  Vibrations  of  Conservative 
Systems 

Chapter  IV  Methods  of  Computing  Natural  Fre¬ 
quencies  and  Vibration  Modes  of 
Systems  wilts  a  Large  Number  of 
Degrees  of  F  roc-dorn 

Chapter  V  Nonconservative  Autonomous  Sys¬ 
tems  with  Constant  Parameters.  Sta¬ 
bility  of  Linear  Systems 

Chapter  VI  Forced  Vibrations 

Chapter  VII  Parametric  Vibrations 

Part  II.  Vibration  of  Linear  Distributed  Systems 

Chapter  VI 1 1  Mathematical  Description  of  Distrib¬ 
uted  Vibratory  Systems 

Ctiapter  IX  General  Characteristics  of  Natural 
Frequencies  and  Vibration  Modes  of 
Elastic  Systems 

Ctiapter  X  Determination  of  Natural  Frequen¬ 
cies  and  Vibration  Modes  of  Elastic 
Systems 

Chapter  XI  Natural  Frequencies  and  Vibration 
Modes  of  Elastic  Rods  and  Rod  Sys¬ 
tems 

Chapter  XII  Natural  Frequencies  and  Vibration 
Modes  ot  Elastic  Plates 

Chapter  XIII  Natural  Frequencies  and  Vibration 
Modes  of  Elastic  Shells 

Chapter  XIV  Forced  Vibrations  ol  Elastic  Systems 

Chapter  XV  Dynamic  Stability  of  Distributed 
Systems 

Chapter  XVI  Propagation  of  Waves  and  Impact 
Processes  in  Elastic  Systems 
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I’lii (  III.  Vibration  nl  I  lastic  by under  Random 

RlSlUlbill  ICI'S 

Chaplet  XVII  I ) ulii  limn  tin*  I  luiuiy  ul  H  jihIomi 
PlOI.esvs  and  I  ie|ds 

Chapter  XVIII  Random  Vibratory  Systems  Midi  j 
I  IniUi  Number  ul  iJrijrecs  ul  F  ree- 
iltmi 

Chapter  X|X  Parametric  Vibrations  During  Rjii- 
dom  Disturbances 

Chapter  XX  Random  Vibration  ul  Distributed 
Systems 

Chapter  XXI  F uiicljmeiit.il  Fheury  ul  Vibrjliurul 
Reljjbility 

Ihe  first  volume  concludes  with  J  bibliography  ul 
143  titles,  98  being  burn  the  Soviet  Bloc,  jnd  4b 
being  Irum  other  countries  uutside  ul  the  Soviet 
Blur . 

Volume  I  ol  the  Lngineeiing  Vibrjtiun  handbook  is 
well  written.  It  coricisoly  summjri/es  numerous 
iugxjrlant  aspects  of  vibution  theory  under  one 
cover.  It  is  a  valuable  addition  to  published  vibration 
literature, 

M.  Dublin 

General  Dyriamii  VPomona  Division 
5940  Glenlea  Lane 
San  Diego,  CA  92120 


VIBRATSII  vTEKHNIKE 
(ENGINEERING  VIBRATION) 

V.N.  Chelornei,  Editor 

Vol.  2.  Nonlinear  Vibration  of  Mechanical  Systems 
l.l.  Blekhman,  Editor 

Mashinostroenie,  Moscow,  1979  (In  Russian) 

Volume  2  of  "Engineering  Vibration"  gives  general 
information  about  nonlinear  mechanical  oscillatory 
systems  and  their  classification,  it  also  discusses 
basic  theories  of  stability.  Basic  models  of  nonlinear 
oscillatory  systems  are  discussed,  and  mathematical 
methods  for  their  analysis  are  presented.  Results 
related  to  special  current  problems  of  the  theory  of 
nonlinear  oscillations  are  given. 


this  volume  consists  ot  three  parts  covering  the 
following  sub|ect  nutlet 

I’lir t  I.  Getieial  Inlorrnjtion  About  Nonlinear  Mechan¬ 
ical  Systems,  Mathematical  Analysis  Methods 

Chapter  I  General  Information  About  Nonlin¬ 
ear  Mechanical  Systems 

Chapter  II  Mathematical  Methods  of  Analyzing 
Nonlinear  Oscillatory  Systems 

Part  II, Basic  Models  of  Nonlinear  Oscillatory  Sys¬ 
tems,  Their  Analysis  and  Characteristics 

Chapter  III  Conservative  Systems 

Chapter  IV  Dissipative  Systems 

Chapter  V  Systems  with  E  xternal  E  xcitation 

Chapter  VI  Self-excited  Systems 

Part  III.  Special  Proolems  ol  the  Theory  ol  Nonlin¬ 
ear  Oscillations 

Chapter  VII  Interaction  >1  the  Excitation  Source 
with  the  Oscillatory  System 
Chapter  VIII  Synchronization  and  Entrainment 
Chapter  IX  E fleet  of  Vibration  on  Nonlinear 
Mechanical  Systems  (Mechanics  of 
Small  Motion,  Vibrating  Motion, 
Vibration  Rheolgy) 

Chapter  X  Nonlinear  Oscillations  of  Solid  Bod¬ 
ies  in  Potential  Field  Forces 
Chapter  XI  Oscillation  and  Stability  of  Solid 
Bodies  with  Liquid  Filled  Cavities 
Chapter  .'II  Vibratory-impact  Systems 
Chapter  XIII  Oscillation  of  Electro-mechanical 
Systems 

Of  the  bibliography  of  369  titles,  315  are  from  the 
Soviet  Bloc,  54  are  Irom  other  countries. 

The  second  volume  ol  "Engineering  Vibration"  con¬ 
tains  a  concise  but  lucid  and  comprehensive  treat¬ 
ment  of  nonlinear  vibration  of  mechanical  systems. 
To  illustrate.  Chapter  II  presents  a  clear  exposition  ol 
the  15  different  mathematical  methods  currently 
used  to  analyze  nonlinear  oscillatory  systems. 

Some  minor  typographical  errors  appear  in  the  non- 
Soviet  Bloc  bibliography. 

M.  Dublin 

General  Dynamics/Pomona  Division 
5940  Glenlea  Lane 
San  Diego,  CA  92120 
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SHORT  COURSES 


MARCH 

ADVANCED  GIFTS  5  USER  WORKSHOP  AND 
GIFTS  5  SYSTEMS  WORKSHOP 

Dates  March  9  1 3, 1981 

Place  Tucson,  Arizona 

Objective.  Two  parallel  sessions  are  idunned,  an  ad¬ 
vanced  user  workshop  (AW),  intended  lor  uvirs  al¬ 
ready  familiar  with  GIFTS,  and  a  systems  wurkshoji 
(SW),  aimed  at  the  programmer  who  intends  to 
modify,  implement  or  add  to  the  system.  The  last 
day  of  the  week  will  be  devoted  to  a  GIFTS  Users 
Group  Meeting  in  which  GUG  members  may  present 
papers  and  interact  on  various  issues. 

Contact.  Dr.  Hussein  A.  Kamel,  Prolessor  in  Aero¬ 
space  and  Mechanical  Engineering,  College  ol  En¬ 
gineering,  University  ol  Arizona,  Tucson.  AZ  85721  • 
(602)  626-1650/626-3054. 

MEASUREMENT  SYSTEMS  ENGINEERING 

Dates  March  9-13, 1981 

Place.  Phoenix,  Arizona 

MEASUREMENT  SYSTEMS  DYNAMICS 

Dates.  March  16-20, 1981 

Place  Phoenix,  Arizona 

Objective.  Program  emphasis  is  on  how  to  increase 
productivity,  cost  effectiveness  and  data-validity  of 
data  acquisition  groups  in  the  held  and  in  the  labora¬ 
tory.  Emphasis  is  also  on  electrical  measurements  ol 
mechanical  and  thermal  quantities. 

Contact:  Peter  K.  Stein,  5602  East  Monte  Rosa, 
Phoenix,  AZ  85018  -  (602)  945-4603/946-7333. 

MECHANICAL  ENGINEERING 

Dates.  March  30  -  April  3, 1981 

August  31  -  September  4,181 
Place  Carson  City,  Nevada 

Objective  This  course  is  designed  for  the  mechanical 
or  maintenance  engineer  who  has  responsibility  for 
the  proper  operation  and  analysis  of  rotating  ma¬ 
chinery.  Working  knowledge  of  transducers,  data 
acquisition  instrumentation  and  fundamental  rotor 


behavior  is  a  pon-quisife.  1  he  course  includes  a 
guest  spe,if  cr  in  the  field  of  machinery  trial  functions, 
descriptions  and  demonstrations  of  mat  hinery  mal¬ 
functions,  disiussions  of  the  classification,  identifi¬ 
cation,  arid  correction  of  various  machine  malfunc¬ 
tions  a  one  day  rotor  dynamics  lah  with  individual 
instruction  and  njieralion  ol  demonstration  units, 
and  eni|ihasis  >n  the  jjruclnul  solution  of  machinery 
lirotileuis  rather  than  rotor  dynamic  theory. 

Contact  Kathy  Fredekind,  Bently-Nevada  Corjio- 
ration,  P.O.  box  157,  Mindeii,  Nevada  89423  -  (702) 
/82-3b1 1,  L>  tension  224. 

APRIL 

VIBRATION  AND  SHOCK  SURVIVABILITY. 
TESTING.  MEASUREMENT.  ANALYSIS. 

AND  CALIBRATION 

Dates.  April  6-10,  1981 

Place.  Boston,  Massachusetts 

Cates.  May  18-22,  1981 

Place  Syosx't,  New  York 

Dates.  August  24-28.  1981 

Place.  Santa  Barbara,  California 

Dates  October  5-9,  1981 

Place.  Bournemouth,  England 

Objective.  Topics  to  be  covered  are  resonance  and 
fragility  jihenoinena,  and  environmental  vibration 
and  shock  measurement  and  analysis  also  vibration 
and  shock  environmental  testing  to  jirove  surviv¬ 
ability.  This  course  will  concentrate  upon  equipments 
ano  techniques,  rattier  than  upon  mathematics  and 
theory. 

Contact.  Wayne  Tustin,  22  East  Los  Olivos  Sl„ 
Santa  Barbara,  CA  93105  - 1815)  682-7171. 

CORRELATION  VND  COHERENCE  ANALYSIS 
FOR  ACOUSTICS  AND  VIBRATION  PROBLEMS 

Dates.  April  6-10,  1981 

Place:  Los  Angeles,  California 

Objective  This  course  covers  the  latest  practical 

techniques  of  correlation  and  coherence  analysis 
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(ordtn.if y .  multi)  |i-  partial)  lor  solving  acoustic* 
and  vibration  piobl»m*  in  physical  systems,  Pro¬ 
cedure*  aiiMintly  being  to  data  colluctud 

from  single,  multiple  arid  distnbuted  mjxil/ootput 
systems  <in i  uxplain«xj  to  ilassdy  data  and  systems, 
measure  propagation  times,  identify  source  contri 
billion*,  evaluate  iHul  inoiiitoi  system  proixrrlies, 
predict  output  responses  and  noise  conditions,  deter  - 
mirm  nonlinear  and  nun-stationary  effect*.  and 
condui  t  dynamics  tost  programs. 

Contact  Dc'iiaitmcifit  ot  Engineering  and  Malho- 

inatics,  UCLA  Extension.  P.O.  Box  24901,  Los 
Angeles,  CA  90024  (213)  8294 100. 

EXPLOSION  HAZARDS  EVALUATION 

□atc-s  April  6  10,  1981 

Place  San  Antonio,  Texas 

Objective  I  (us  course  covers  the  lull  spectrum  of 

problems  encountered  in  assessing  the  hazards  ol 
accidental  explosions,  in  designing  the  proper  con¬ 
tainment  as  necessary,  as  well  as  developing  tech¬ 
niques  to  reduce  incidence  ot  accidents  during  normal 
plant  and  transport  operations.  Specific  topics  to  be 
covered  are  fundamentals  of  combustion  and  transi¬ 
tion  to  explosion,  free-field  explosions  and  their 
characteristics  loading  from  blast  waves  structural 
response  to  blast  and  non-penulrating  impact  frag¬ 
mentation  and  missile  effects  thermal  effects  dam¬ 
age  criteria  and  design  for  blast  and  impact  resis¬ 
tance. 

Contact  Wilfred  fc.  Baker,  Southwest  Research 
Institute,  P.O.  Drawer  28510,  San  Antonio,  TX 
78284.(512)  884  51 1 1.  Ext.  2303. 


BASIC  INSTRUMENTATION  SEMINAR 

Dates  April  21-23, 1981 

Place  Chicago,  Illinois 

Dates  -April  28-30, 1981 

Place  Buffalo.  New  York 

Dates  May  5-7,  1981 

Place  Edmonton,  Alberta 

Dates  September  15-17, 1981 

Place  New  Orleans,  Louisiana 

Dates  October  20-22, 1981 

Place  Houston,  Texas 

Dates  October  27-29, 1981 

Place  Pittsburgh,  Pennsylvania 


Objective  lln*  course  is  designed  for  maintenance 
technicians,  Instiumerit  engineers,  and  operations 
personnel  -  those  individuals  responsible  tor  installa¬ 
tion  and  pro|>cf  o|>eration  of  continuous  monitoring 
systems.  An  in-depth  examination  of  probe  installa¬ 
tion  techniques  and  monitoring  systems  including 
types,  functions,  and  calibration  procedures  is  pro¬ 
vided.  Also  presented  is  an  overview  of  some  of  the 
instrumentation  used  to  acquire  data  tor  vibration 
analysis,  including  oscilloscopes,  cameras,  and  special¬ 
ized  filter  instruments. 

Contact.  Kathy  Fredekind,  Bently-Nevada  Corpo¬ 
ration,  P.O.  Box  157,  Minden,  Nevada  89423  -  (702) 
782-361 1,  Extension  224. 


EVALUATION  0E  TESTING  METHODS 

Dates.  April  29  •  May  2,  1981 

Place.  Gatlinburg,  Tennessee 

Objective  The  objective  of  this  course  is  to  teach 
laboratory  i-ersonnel  of  all  industries  the  fundamen¬ 
tals  of  collecting,  analyzing  and  interpreting  test 
data.  The  course  addresses  itself  to  the  behavior  of 
measurements  and  presents  practical  statistical 
techniques  tor  their  proper  interpretation.  The 
course  is  predominately  problem  oriented.  It  avoids 
the  cook-book  approach  and  leads  rapidly  from  an 
understanding  of  ideas  underlying  statistical  methods 
to  their  direct  application  to  practical  problems. 

Contact.  ASQC,  Industrial  Seminars,  c/o  R.E. 
DeBusk,  Box  3803,  Kingsport,  Tennessee  37664  - 
(615)  245-6793. 


MAY 


OPTIMIZATION  TECHNIQUES 

Dates  May  6-9, 1981 

Place  Gatlinburg,  Tennessee 

Objective  The  ultimate  goal  of  the  industrial 
experimenter  is  optimum  operating  cor  fitions  in 
the  laboratory  and  in  the  plant.  This  .ourse  will 
deal  with  the  problem  of  maximizing  product  quality 
while  minimizing  product  cost.  The  various  experi¬ 
mental  designs  discussed  in  the  course  will  enable 
the  experimenter  to  do  this  both  efficiently  and 
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ocoiximically.  Industrial  ajijilication*  with  tndu&ir ttil 
examples  will  be  emphasized  throughout  the  course. 

Contact  ASQC,  Industrial  Seminars,  c/o  It. I.. 
DoBusk,  Box  3803,  Kingsport,  Tennessee  J/064  • 
(bib)  24b (3793. 


ROTORDYN  AM  ICS  OF  TURBOM  ACHINERY 

Dates  May  18-20, 1981 

Place  College  Station,  Texas 

Objective  To  provide  a  bridge  between  dynamics 
theory  and  the  typical  hands-on  vibrations/instru- 
mentation  short  course  for  the  engineer  who  needs 
a  basic  understanding  of  practical  turbomachinery 
rotordynamics.  The  course  will  treat  balancing, 
rotordynarnic  instability,  and  torsional  vibration 
problems.  Fundamentals  of  each  area  will  be  followed 
up  by  case  histories  from  engineering  practice. 

Contact:  Dr.  John  M.  Vance,  Dejit.  of  Mechanical 

Engineering,  Texas  A&M  University,  College  Station, 
TX  77843- (713)  845-1251. 

COMPUTER  SIMULATION  OF  HIGH  VELOCITY 
IMPACT 

Dates  May  26  28.  1981 

Place:  Baltimore,  Maryland 

Objective:  Seminar  provides  an  overview  of  physical 
response  of  materials  and  structures  to  intense  im¬ 
pulsive  loading  and  surveys  computer  programs  for 
wave  propagation  and  impact  studies.  Numerous 
applications  are  discussed  together  with  guidelines 
lor  program  selection,  implementation  and  effective 
use. 

Contact.  Computational  Mechanics  Assoc.,  P.O. 

Box  11314,  Baltimore,  Maryland  21239. 

JUNE 

VIBRATION  DAMPING 

Dates:  June  1-4, 1981 

Place:  Dayton,  Ohio 

Objective  The  utilization  of  the  vibration  damping 

properties  ui  'iscoeiastic  materials  to  reduce  struc¬ 
tural  viDration  and  noise  has  become  well  developed 
and  successfully  demonstrated  in  recent  years.  The 
course  is  intended  to  give  the  participant  an  under¬ 


standing  nl  the  principle*  ul  vibration  damping 
necessary  lor  the  xucu>x*lul  application  ol  this 
technology,  lojilc*  included  are  damping  funda¬ 
mentals,  damping  behuvioi  ol  materials,  response 
measurements  ol  damped  systems,  layered  damjiing 
treatments,  tuned  damjiers,  finite  element  techniques, 
case  histories,  and  problem  solving  sessions. 

Contact.  Michael  L.  Drake,  University  ol  Dayton 
Research  Institute,  Uuyton,  Ohio  4b4b9  ■  (b13)  229- 
2644. 


MACHINERY  DATA  ACQUISITION 

Dates  June  1-b,  1981 

August  3-7,  1981 
September  28  •  October  2  1981 
December  7-11,  1981 
Place.  Carson  City,  Nevada 

Objective.  This  seminar  is  designed  for  peojrlc  whose 
function  is  to  acquire  machinery  data  tor  dynamic 
analysis,  using  specialized  instrumentation,  and/or 
that  jjerson  responsible  tor  interpreting  and  analyzing 
the  data  for  the  purjiose  of  corrective  action  on 
machines.  Topics  include  measurement  and  analysis 
parameters,  basic  instrumentation  review,  data  col¬ 
lection  and  reduction  techniques,  fundamental  rotor 
behavior,  explanation  and  symptoms  of  common 
machinery  malfunctions,  including  demonstratiens 
and  case  histories.  The  we**  also  includes  a  lab  work- 
shoji  day  with  hands-on  operation  of  the  instrumenta¬ 
tion  and  demonstration  units  by  the  part icipants. 

Contact:  Kathy  Fredekind,  Bently-Nevada  Corjzo- 

ration,  P.O.  Box  157,  Minden,  Nevada  89423  -  (702) 
782-3611,  Extension  224. 


MECHANICS  OF  HEAVY-DUTY  TRUCKS  AND 
TRUCK  COMBINATIONS 

Dates:  June  22-26, 1981 

Place:  Ann  Arbor,  Michigan 

Objective:  The  heavy  truck  or  truck  combination  is 
a  complex  pneumatic-tired  system.  This  course 
presents  analysis  jirograms,  parameter  measurement 
methods  and  test  procedures  useful  in  understanding 
and  designing  a  vehicle.  The  course  describes  the 
physics  of  heavy-truck  components  that  determine 
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till'  leaking,  Steeling  til  ill  rilling  performance  ol  lint 
lultil  system. 

(.Uni, h  |  University  uf  Michigan,  College  <>l  l  ngi- 
neeiing,  Continuing  l  iiijiiininiiij  I  duration,  300 
Chrysler  Center ,  North  C  .logins,  Ann  Aitmi ,  Mu  higan 
40100  -  (.11 3)  764-8490. 


FI NDAMENTAI.S  OF  NOISE  AND  VIBRATION 
CONTROL 

Dates  June  22-26,  1981 
Place.  Cambridge,  Mass.*  husotts 
Objective  Dus  one  week  jrrogram  is  designed  to 
provide  j  background  in  those  aspects  of  sound  tind 
vibration  that  an.-  imjiurtunt  (u  noiyr  cor  irol  engi¬ 
neering.  I  fit-  general  apjrroach  will  be  based  on 
engineering  concepts  rather  than  theoretical  analysis. 
Ttie  program  is  designed  fur  the  working  engineer 
who  has  become  involved  in  noise  problems  and  seeks 
lo  deepen  his/her  understanding  of  the  subject. 

Contact  Director  of  Summer  Session,  Room  E19- 
366.  Massachusetts  Institute  of  Technology,  Cam¬ 
bridge,  Massachusetts  02 139. 


JULY 

INSURANCE  INDUSTRY  SEMINAR 

Dales  July  7-9,  1981 
Place  Carson  City,  Nevada 
Objective  This  course  is  designed  for  personnel 
from  ttie  insurance  industry  or  self-insured  companies 
wtio  are  responsible  for  inspection  of  plants  that  use 
large,  high-speed  rotating  machinery.  Features  in 
the  seminar  include  discussion  of  the  economics  of 
machine  monitoring  and  predictive  maintenance, 
presentation  of  machine  types  that  should  be  con¬ 
sidered,  and  minimum  standards  necessary  for  effec¬ 
tive  machine  jrrotection  diagnosis,  information  and 
the  jjresentation  of  catastrophic  failure  by  use  of 
projrer  maintenance  methods  and  malfunction  diag¬ 
nosis  techniques,  and  survey  of  state-of-the-art 
methodology. 

Contact  Kathy  Fndekind,  Bently-Nevada  Corpo- 
ration,  P.O.  Box  157,  Minder),  Nevada  89423  •  (702) 
782-3611,  Extension  224, 


AUGUST 

FOUNDATIONS  OF  ENGINEERING  ACOUSTICS 

Dales  August  10-21,  1981 

(Mace  Cambridge,  Massachusetts 

Objective  Dus  sommei  jirogram  is  a  si<oclally 
duvelojM-d  course  of  study  which  is  based  on  two 
regular  Ml  1  subjects  (orie  graduate  level  and  one 
undergraduate  level)  on  vibration  and  sound  In  thu 
Mechanical  Lngineering  Department,  Die  program 
emphasizes  those  |<arts  of  acoustics  -  thu  vibration 
of  resonators,  j>roi>erties  of  waves  In  structures  and 
air  ••  thu  generation  of  sound  and  its  jrrojiagation 
ttiat  are  important  in  a  variety  of  fields  of  applica¬ 
tion.  T  fie  mathematical  procedures  that  have  been 
found  useful  in  developing  thu  desired  equations 
and  tfieir  solutions,  and  the  jirocessing  of  data  are 
also  studied.  Those  include  complex  notation,  fourior 
analysis,  sejiaration  of  variables,  the  use  of  S|>ecial 
functions,  and  sjiectral  and  correlation  analysis. 

Contact,  Director  of  Summer  Session,  Room  E 19- 
356,  Massac’ usetts  Institute  of  Technology,  Cam¬ 
bridge,  Massachusetts  02 1 39. 

SEPTEMBER 

TENTH  ADVANCED  NOISE  AND  VIBRATION 
COURSE 

Dates:  September  14-18,  1981 

Place.  Southampton,  England 

Objective:  The  course  is  aimed  at  researchers  and 
development  engineers  in  industry  and  research 
establishments,  and  (Miople  in  other  stheres  who  are 
associated  with  noise  and  vibration  problems.  The 
course,  which  is  designed  to  refresh  and  cover  the 
latest  theories  and  techniques,  initially  deals  with 
fundamentals  and  common  ground  ard  then  offors 
a  choice  of  specialist  topics.  The  course  comprises 
over  thirty  lectures,  including  the  basic  subjects  of 
acoustics,  random  processes,  vibration  theory,  subjec¬ 
tive  response  and  aerodynamic  noise,  which  form  the 
central  core  of  the  course.  In  addition,  several  special¬ 
ist  applied  topics  are  offered,  including  aircraft  noise, 
road  traffic  noise,  industrial  machinery  noise,  diesel 
engine  noise,  process  plant  noise  a'td  environmental 
noise  and  planning. 

Contact:  Mrs.  0,G.  Hyde,  ISVR  Conference  Sec¬ 
retary,  The  University,  Southampton  S09  5NH, 
England  -  (0703)  559122  X  2310/752,  Telex  47661. 
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NEWS  BRIEFS: 


news  on  current 
end  Future  8hock  and 
Vibration  activities  and  events 


Call  For  Paper* 

mechanical  failures  prevention  croup 

34th  SYMPOSIUM 
October  21-23,  1961 
MD«d|iiR|  (or  Damage  Prevratio*  in  the 
Traafortitioa  Eaviroomeat" 

The  Mechanical  Failures  Prevention  Group  (MFPG), 
under  the  sponsorship  of  the  National  Bureau  of 
Standards,  Mill  hold  its  34th  Symposium  at  the 
National  Bureau  of  Standards,  Gaithersburg,  Mary¬ 
land,  October  21-23,  1981. 

This  symposium  is  seeking  papers  that  will  discuss: 

•  The  damage  sustained  by  transported  goods 
during  shipment  on  the  ground  end  in  the  air 
arising  from  the  dynamic  transportation  environ¬ 
ment  (shock,  vibration,  temperature,  pressure, 
humidity,  etc.) 

•  Control  of  the  environment  through  improve¬ 
ments  in  vehicle  and  road  design,  mechanical 
handling  gear,  personnel  training 

•  Measurements  of  the  dynamic  environment 

•  Stowing  and  packaging  techniques  and  design 

•  Human  factors 

•  Economics  •  damage  prevention  and  insurance 

Proceedings  will  be  published  by  the  National  Bureau 
of  Standards.  Closing  date  for  abstracts  is  June  1, 
1981.  Abstracts  should  be  sent  to  Jesse  E.  Stern, 
Trident  Engineering  Associates,  1507  Amherst  Road, 
Hyattsville,  MD  20783  (301-4224506),  or  to  Dr.  J.C. 
Shang,  General  American  Research  Division,  General 
American  Transportation  Corporation,  7449  North 
Natchez  Avenue,  Miles,  IL  60648  (312-647-9000). 

Cad  For  Paper* 

FLOW-INDUCED  VIBRATIONS 

Special  sessions  of  Flow-Induced  Vibrations  are  being 
organized  in  conjunction  with  the  1982  Pressure 


Vessels  and  Piping  Cunlerenu:  to  be  held  June  27- 
July  2,  1981  in  Orlando,  Fluridu, 

Papers  in  the  genera!  area  of  flow-induced  vibrations 
are  invited.  Special  umphasis  will  be  placed  on  flow- 
induced  vibrations  in  cylindrical  structures,  and 
especially  in  problems  related  to  tubular  heat  ex¬ 
changers,  nuclear  fuel  pins  and  other  problems  in¬ 
volving  arrays  of  cylinders  in  flow. 

Both  theoretical  and  experimental  tiigti  quality 
papers  are  welcomed.  Accepted  pui>er$  will  be  printed 
in  a  bound  ASME  booklet,  available  at  ttie  Confer¬ 
ence.  Those  papers  of  permanent  interest  will  also  be 
recommended  for  publication  in  the  Journal  of 
Pressure  Vessel  Technology, 

Full  papers  conforming  to  ASME  MS-4,  an  ASME 
paper,  are  due  by  November  1,  1981.  Two  page 
summaries  of  the  work  should  reach  one  of  the 
coordinators  by  August  1, 1981 


Michael  P.  Paidoussis 
Dept.  Mech.  Engineering 
McGill  University 
8 1 7  Sherbrooke  St.  W. 
Montreal,  Que„  H3A  2K6 
Canada 

(514)  392-6474 


or 


Shoei-sheng  Chen 

Components  Technology  Division,  Bldg.  335 
Argonne  National  Laboratory 
9700  South  Cass  Avenue 
Argonne,  IL  60439 
U.SA 

(312)972-6147 
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INTERNATIONAL  CONFERENCE  ON 
STEEL  IN  MARINE  STRUCTURES 
Organized  by 

(ionmiMion  »f  the  Euniprin  CtMiununilir* 
Inatitut  dr  Rrchrrrhrt 
dr  la  Sidrntqpr  Francaiar 
(IRSID) 

Paria,  Francr 
5-8  October  1981 

General  Information 

I  r or n  19/5  |o  1980,  tlx;  Commission  of  the  Euro¬ 
pean  Communities  co-sponsored  a  Idrije  research 
proijram  on  tiie  in-service  behavior  of  welded  marine 
structures  under  tatiyiic  and  corrosion-fatigue  load- 
mij. 

I  fiis  co-o|)erative  jirogrum  was  undertaken  in  five 
countries  of  the  EEC  (France,  Germany,  Italy, Neth- 
erlands.  United  Kingdom)  and  in  close  association 
witti  similar  work  being  undertaken  in  Norway.  More 
than  40  laboratories  participated  in  the  overall  pro¬ 
gram  the  objective  of  which  was  a  better  under¬ 
standing  of  the  performance  of  tubular  joints  in  off- 
shore  structures.  T tic*  cost  of  the  overall  program 
exceeded  $20  million. 

The  research  program  was  divided  into  three  parts: 

•  Study  of  the  fatigue  limits  and  crack  propaga¬ 
tion  laws  in  base  metal  jnd  welded  joints.  Influ¬ 
ence  of  material  properties,  welding  procedures, 
type  of  loading  (frequency,  load  spectrum, 
R-ratio,  hold  lime,  biaxiality,  overloading,  wave 
shape)  and  environment  (sea  water,  temperature, 
applied  potential) 

•  Study  of  the  fatigue  behavior  of  tubular  joints. 
Nearly  300  tubular  joints  of  varying  sues  were 
tested.  The  influence  of  geometry  (X,  K,  K,  V,  T 
joints  with  or  without  overlapping),  diameter 
ratio  between  brace  and  chord,  thickness,  post 
weld  heat  treatments,  corrosive  medium,  stiff¬ 
eners 

•  Determination  of  stresses  in  tubular  joints  finite 
element  calculations,  photoelastic  measurements, 
measurements  on  acrylic  models  or  actual  joints 
from  strain  gauges 

T fie  aim  of  the  Conference  is  to  present  the  results 
obtained  in  the  Community  research  program  and  the 


conclusions  to  lx*  drawn  for  the  design,  the  construc¬ 
tion  and  assessment  of  the  in-service  behavior  of 
offshore  structures. 

General  Organization 

Capers  will  be  presented  in  different  Missions 

•  /  plenary  sessions  presented  by  rapporteurs, 
which  will  give  the  main  results,  conclusions  and 
practical  relevance  of  the  information  obtained 
during  the  collaborative  iirograrn.  Considerable 
time  will  be  allowed  after  each  session  for  dis¬ 
cussion  and  the  presentation  of  additional  con¬ 
tributions. 

•  2  special  sessions  presented  by  the  chairman  of 
the  ECSC  Corrosion  and  Fracture  Executive 
Committees  giving  an  outline  of  the  research 
projects  within  these  Committees  of  relevance 
to  the  design  and  safety  of  offshore  structures. 

•  10  technical  sessions,  in  which  the  main  scientific 
and  technical  details  of  specific  projects  will  be 
jiresented  by  the  research  workers  who  have 
participated  in  the  program.  Several  short  con¬ 
tributions  will  be  jiresented  during  each  session. 

Venue  and  Date 

Pala!:  des  Congres,  Place  dc  la  Porie-Maillot,  Paris, 
France.  5-8  October,  1981. 

Language 

Simultaneous  translation  into  English,  French  and 
German  will  be  available  throughout  the  conference. 

Publication 

The  papers  presented  in  the  plenary  and  special 
sessions  will  be  published  in  three  languages  (English, 
French  and  German)  and  sent  to  participants  prior 
to  the  conference, 

A  volume  of  the  conference  proceedings  containing 
the  opening  addresses,  discussions  and  conclusions 
drawn  during  the  last  session  will  be  published  ir  the 
three  languages  after  the  conference  and  sent  to 
participants  by  the  Directorate  General  Information 
Market  and  Innovation  of  the  European  Communities 
in  Luxembourg. 
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Additional  Information 


Copies  ul  thu  patxtri  presented  In  the  Hx.hnK.ul  sms- 
Hunt  will  bu  ovuilablu  tu  thu  participants  In  unu  ul 
thu  thruu  conference  languages  ut  tubmillud  by  thu 
author. 

Social  Program 

A  program  lor  thu  iwrsons  accompanying  thu  con- 
furuncu  partlcipantt  will  bu  organj/ud  during  thu 
conference,  Thu  social  program  will  also  include  a 
cocktail  party  and  a  confuruncu dinner. 


for  lurlhut  information,  pluutu  contact 

•  Mine  H,  Piufei,  Commission  ot  I  oro|«  an  Com 
rnonitius,  Steel  Uiruclorutu,  200,  rue  du  la  Loi, 
1040  Bruxelles,  Belgium.  li|.  (2)  73b  80-40. 

•  Mr.  G.  San/,  IHSIL),  18b,  ruu  du  President- 
Koosuvult,  7810b  Saint-Gurmain-eri-Laye  Cedux, 
France.  Til.  (3)  4b  1  24X11. 
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MECHANICAL  SYSTEMS 


ROTATING  MACHINES 

(Alto  too  Not  bB0  b8W,  00J,  004. 0Ot>, 000. Ob J, ObO. 
000,070,007  0O8.7OO.7O1.7OO.7tO) 


HI  484 

Lateral  Instability  During  Spin  Tests  of  a  Peuduloudy 
Supported  Disc 

h  H  WoHI,  A.J,  Molnar,  G  O.  Sankey,  and  J.H.  Bit/er 
Wutlmyiious*)  HAL)  Ctr.,  Pittsburgh,  PA,  Shock  Vib, 
Hull  ,  U.S  Naval  Hus.  Lab..  Prot..  No.  50,  Pt.  3,  pp 
20 1  208  (Supt  1980)  8  figs.  1  table,  4  refs 

Kty  Word!  Shift!  (machint  element*),  Ttit  facilities, 
Lsttrsl  vibritlooi 

Shaft  fsilurss  were  experienced  at  a  spin  tast  facility  while 
studying  crack  growth  propart  1st  in  a  low  eyefa  fatigue  disc 
ipsciman.  Failure!  were  attributed  to  lateral  vibrations  of 
a  low  frequency  whirl  Instability  occurring  bacaute  of  shaft 
hysteresis,  looseness  of  bolts  connecting  mating  components 
of  the  rotor,  and  Insufficient  external  damping.  Theory  and 
experimental  verification  are  presented  which  permit  lateral 
instabilities  of  pendulously  supported  disc  systems  to  be 
calculated . 


81485 

Non-Synchronoua  Whirling  Due  to  Flu  id -Dynamic 
Form  in  Axial  Turbo-Machinery  Rotors 

o.'  .  Shen  and  V.G.  Mengle 

C  irnell  Univ.,  Ithaca,  NY,  In:  NASA  Lewis  Res. 
Ctr.  Rotordyn.  Instability  Probl.  in  High-Performance 
Turbomachinery,  pp  267-284  (1980) 

N80-29721 

Kay  Words:  Turbomachinery ,  Fluid-Induced  excitation, 
Whirling,  Turbomachinery  blades 

The  role  of  fluid  forces  actin')  on  the  blades  of  an  axial 
turborotor  with  regard  to  whirling  is  analyzed.  The  dynamic 
equations  are  formulated  for  the  coning  mode  of  an  overhung 
rotor.  The  exciting  forest  due  to  the  motion  are  defined 
through  a  set  of  rotor  stability  derivatives,  end  analytical 
expressions  of  the  aerodynamic  contributions  are  found  for 
the  case  of  email  mean  stream  deflection,  high  solidity  and 
equivalent  flat  plate  cascade. 


81486 

Umil  Cycles  of  a  Flexible  Shaft  with  Hydrodynamic 
Journal  Bearings  1m  Unstable  Regimes 

H.L).  Brown  and  H.f ,  Black 

Meet),  tngrg,  Dti|if„  Henoil  WuM  Univ,,  Ldinburgh, 
Scoliand,  In  NASA  Lewis  Res.  Ctr,  Rotordyn. 
Instability  Probl.  in  High-Pmlormancu  Turbomachine 
ry.pp  331-343  (1980) 

NB0  29725 

Key  Words:  Rotors  (machine  etemenu).  Flexible  rotors, 
•hatts.  Bearings,  Journal  bearings 

A  symmetric  Senses  rotor  supported  on  hydrodynamic 
bearings  M  dsscribsd.  An  approximate  method  of  represent¬ 
ing  finite  bearings  Is  used  to  calculate  bearing  forces.  As  the 
method  sums  forces  from  e  number  of  Independent  circular 
lobes  lemon  3  and  4  lobe  bearings  ere  taken  Into  account. 
Tha  calculations  art  based  on  an  axial  groove  bearing.  Linear 
analysis  precedes  nonlinear  simulation  of  some  unstable 
conditions. 


81487 

Or  the  Role  of  Oil-F'ilm  Be  triage  ia  Promo  tiag  Shaft 
Instability :  Some  Experimental  Obaervations 

R,  Holmes 

School  of  Engrg.  and  Appl.  Sciences,  Sussex  Univ., 
Brighton,  UK,  In:  NASA  Lewis  Res.  Ctr.  Rotordyn. 
Instability  Probl.  in  High-Performance  Turbomachine¬ 
ry,  pp  345-357  (1980) 

N80-29726 

Key  Words:  Rotors  (machine  elements).  Rigid  rotors.  Flex¬ 
ible  rotors.  Oil  film  bearings.  Oil  whirl  phenomena 

The  occurrence  of  oil  whirl  instability  in  rigid  and  flexible 
rotor  syitams  if  investigated.  The  effect  of  various  bearing 
parameters  on  the  oil  whirl  frequency  and  amplitude  of 
rigid  end  flexible  shafts  supported  on  fluid  film  bearings  it 
also  studied. 


81488 

Fluid  Form  on  Rotating  Centrifugal  Impeller  with 
Wbiriiag  Motion 

H.  Shoji  and  H.  Ohashi 

Tokyo  Univ.,  Tokyo,  Japan,  In:  NASA  Lewis  Res. 
Ctr.,  Rotordyn.  Instability  Probl,  in  High-Perfor¬ 
mance  Turbomachinery,  pp  317-328  (1980) 
N80-29724 


35 


Key  Wonls  Holuit  (niarhine  elements),  Impelleis,  Hum) 
induced  excitation,  Oil  whirl  phenomena 

Fluid  lutces  on  a  centrifugal  impeller,  whose  totaling  ■mi 
whnlt  with  •  comunl  speed,  hi  calculated  by  using  un 
itaady  potanlial  thaory.  Calculation!  era  performed  lot 
various  valuat  ol  whirl  ipead,  number  ol  impallaf  bladai  and 
ang la  ol  bladai.  Specific  examples  ai  wall  at  significant  results 
ar*  glvan . 


81-489 

SHf-Kxcitrd  Kotor  Whirl  Due  to  Tip-Seal  leakage 
Force* 

0.  Lino  and  H.J.  Thomas 

Institul  I.  thurmischo  Kraftdnlayc-n,  Technischu 
Univ.,  Munich,  West  Gurmany,  In  NASA  Li'wu 
Res.  Ctf.  Hotoidyn,  Instability  Prubl.  in  HiyhPer  tor 
mance  Turbomachinery,  pp  303-316  (1980) 
N80-29723 

Kay  Words:  Rotori  (machine  elements),  Turbomachinary, 
Saif  excited  vibration!.  Whirling 

The  limitation!  In  the  performance  of  turbomachine!  which 
ariie  ai  a  result  of  Mlfexeited  vibration  are  investigated. 
Bearing  forces,  elastic  hysteresis,  and  forces  from  fluid  flow 
through  clearances  are  considered  a*  possible  origins.  A 
theoretical  evaluation  it  made  to  determine  the  dependence 
of  the  forces  from  the  leakage  losses  end  from  rotating  flow 
in  radial  gaps. 


81-490 

The  Parameters  and  Measurement*  of  the  Destabiliz¬ 
ing  Actions  of  Rotating  Machines,  and  the  Asauinp- 
tiona  of  the  1950's 

D.E.  Bently 

Bently  Nevada  Corp.,  Minden,  In  NASA  Lewis  Res. 
Ctr.  Rotordyn.  Instability  Probl.  in  High-Performance 
Turbomachinery,  pp  95-106  (1980) 

N80-29712 

Key  Words:  Rotors  (machine  elements).  Self-excited  vibra¬ 
tions,  Oil-whip  phenomena 

The  measurability  of  destabilizing  actions  it  demonstrated 
for  a  rotor  built  to  produce  a  forward  circular,  self  excited 
malfunction  (gas  whip).  It  it  argued  that  the  continued  use  of 
past  modeling  techniques  it  unfortunate  In  that  it  has  led  to 
the  use  of  inappropriate  words  to  express  what  it  happening 


and  a  lack  ul  full  understanding  ut  the  category  of  forward 
circular  whip  instability  mechanisms. 


81491 

Kraonaitrr  Paaa  Through  of  Cnbalancrd  Flexible 
Kotor*  (Keaodsrudurrhfahrt  unsvurhtiger  biegeelaa- 
liarhrr  Kotorrn) 

H.  Murk. r-r t 

forlvlintt  Dr-fiditc  <j<-r  VL)I  /••itsthnlk'fi,  Hoi  ho  11, 
No.  34,  1/8  pp,  40  fiys  (1980).  Avml  VDI  Voting 
GmbH,  Postfudi  1139,  400  Dussoldorf  1.,  Germany, 
Prior  93.00  DM.  VfJi  /.,  122  (17),  p  688  (Sopt  1. 
1 980) 

(In  Gorman) 

Key  Words  Rotors  (machine  elements),  Flexible  rotors, 
Resonance  pass  through 

Tha  start-up  or  dectlaration  response  ol  a  simply  engaged 
rotor,  particularly  during  rasonanca  pass  through,  is  investi- 
gated.  Tha  response  is  affected  by  the  value  ot  starting 
moment  and  tccentricity.  Tha  mathod  of  successive  approxi¬ 
mations  is  usad  for  tha  determination  of  tha  motion  ot 
rotor,  especially  rotor  deflection,  including  tha  effect  of  the 
coupling  of  deflection  and  rotation.  The  method  is  also 
applicable  to  multiply  engaged  rotors. 


81492 

Finite  Element  Analysis  of  Natural  and  Furred 
flexural  V ibrations  of  Rotor  Systems 

Z.  Diygadlo 

Warszawa,  Poland,  J.  Tech.  Phys.,  Polish  Acad,  of 
Sci„  21  (1 ),  pp  63-75  (1980)  2  figs,  15  refs 

Key  Words:  Rotors  (machine  elements).  Natural  vibrations. 
Forced  vibrations.  Flexural  vibration.  Finite  element  tech¬ 
nique 

Flexural  vibrations  and  critical  speeds  of  rotors  are  studied 
by  considering  various  models.  Systems  with  concentrated 
parametsrs  or  systems  in  which  the  parameters  art  distrib¬ 
uted  in  a  continuous  manner  along  tha  rotor  axis  ar*  con¬ 
sidered.  As  a  result  of  introduction  of  the  method  of  finite 
elements,  new  powerful  means  have  become  available  for  the 
anaiyais  of  static  and  dynamic  problems  of  complex  struc¬ 
tures  with  variable  parameters.  A  dynamic  model  of  a  rotor, 
composed  of  segments  with  continuous  mass  and  alasticity 
distribution  and  rigid  elements  (discs)  is  presented,  the 
method  of  finite  elements  being  employed. 
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81493 

tAprrimriital  Study  of  Thm-Juumd  Hearing*  with  a 
Hrtihlr  Kotor 

M  I  I  i-.*|fl ,  It,  I  ),  I  III  I  ,  ill  II I  I'.l  ,  All.  Ill  I' 

tlniv.  ill  V  ir  •  iirn.t,  (  1 1 . 1 1 1 1 1 1 1  •  •  -.v  1 1 1  •  •  VA  .V.IOl,  A'.jl  I 

li.iir...  2J  Ml.  I'C  .«H.lli,»  (Oil  I'lMil)  It  ti*|i.  I 

t.lllll'i,  I'l  M  il 

Key  Wont i  Holoi  bearing  syslenu,  Roton  (machine  ei* 
merits),  Flexible  lolon.  Journal  bearings,  Unbalanced  man 
1*10  un  la 

Th*  unbalanc*  1*1410111*  and  liability  ol  a  simple  llexibl* 
roloi  11  lailBil  ov*r  a  hi**J  iang*  wilh  thru*  different  ly|t*t 
ol  loumal  b**ringi  anal  groove,  pressure  dam  and  til  (mu 
pad  M*atuiem«n(t  ai*  mail*  ol  total  fotoi  rvtpunse,  syn- 
chionoui  rasp oni*  and  frequency  spectrum*  at  vaiioui 
running  speeds  and  at  selected  location!  along  Itie  shell 


81494 

On  the  Axial  Symmetry  of  thr  Revolving  Compli¬ 
cated  System* 

A.  P,  Kdvulblis 

Dynamics  and  Stiriigth  11I  Structures  (Konstiuki  i|u 
(Jinumikd  11  dtsp.iiumds).  Collection  ol  Pd|jefs  in 
Mui.lianics,  No.  21.  Ministry  ol  Hnjhci  Education  ol 
Lithuanian  SSH  and  Vilnius  Civil  Lngnj.  Inst.  Vilnius, 
Lithuanian  SSR,  1980,  pp  b2  SO,  1  f kj .  3  rels 
(In  Russian,  summaries  in  Lithuanian  and  English) 

Key  Words:  Rotating  itructurei 

A  generalized  mechanical  ryitem  rotating  at  a  comtant 
angulai  velocity  II  investigated.  Its  axial  symmetry  corre¬ 
sponds  to  a  definite  stable  dynamic  equilibrium.  The  hypoth¬ 
esis  that  a  maximum  definite  kynetic  potential  at  a  given 
point  mutt  correspond  to  a  stable  dynamic  equilibrium  is 
used  in  the  investigation.  Four  possible  cases  are  analyzed. 
The  minimization  principles  for  the  system  displacement 
from  the  axis  are  given. 


8M95 

Asynchronous  Vibration  Problem  of  Centrifugal 
Comprraaor 

T.  Fu|ikawa,  N.  Ishiguro,  and  M.  Ito 
Kobe  Steel  Ltd.  (Japan),  In.  NASA  Lewis  Res.  Ctr, 
Rotordyn.  Instability  Probl.  in  High-Performance 
Torboinachinery,  pp  109-1 18  (1980) 

N80 29713 


Key  Words  Motors  (machine  elements),  Completion,  Vi 
inallon  tontml 

An  unilahl*  esynchiunous  vitnation  prutilem  In  a  high  pias 
soi*  cantutugal  compressor  and  tti*  lamadial  actions  against 
it  am  if*  it  Hired.  A  computer  piugram  11  used  which  calculalat 
Hi*  luganlhmit  doemmant  end  th*  damped  natural  frequency 
of  th*  rotor  bearing  systems  Th*  analysis  of  the  log-decre 
merit  is  umcluihrd  to  b*  *tt*ctiv*  in  preventing  unstable 
vibiebun  in  both  th*  design  stag*  and  ramadial  actions. 


814% 

Damping  Synchronous  Motor  \  ibrationa 

A.S.  Hr  tinan 

K<i|i|h-is  (.u..  Ini.,  Power  transmission  Div.,  P.O. 
box  169b  baltimuro,  MD  21203,  Prtx.,,  Natiorial 
Cold,  on  Power  Irunsinn.,  Cleveland  Convention 
Cti .,  Cleveland,  OH.  pp  203-207  (Oct  1980)  4  figs, 
4  rels 

Key  Words.  Synchronous  motors.  Vibration  damping,  Com¬ 
pletion 

A  description  ol  th*  problem  associated  with  th*  starting  of 
synchronous  motors  it  givan,  and  a  caw  history  Involving 
high  speed  centrifugal  compressors  it  described,  in  which 
analysis  ot  the  system  predicted  excessive  torque  fluctuations 
as  the  motor  accelerates  to  synchronous  speed.  Introduction 
ol  e  highly  damped  coupling  provides  a  solution,  end  the 
analysis  is  verified  by  Instrumenting  the  drives. 


81497 

Subaynchronoua  Instability  of  a  Geared  Centrifugal 
Compreaaor  of  Overhung  Deaign 

J.H.  Hudson  and  L.J.  Witiman 
Allis-Chalmers  Mlg.  Co.,  Milwaukee,  Wl,  In:  NASA 
Lewis  Res.  Clf.  Rotordyn.  Instability  Probl.  in 
High  Performance  Turbomachinery,  pp  67-83  (1980) 
N80-297 1 1 

Kay  Words:  Rotors  (machina  *;*mants).  Compressors,  Vibra¬ 
tion  control 

The  original  design  analysis  and  shop  tast  data  are  presented 
lor  a  three  stage  air  compressor  with  impellart  mounted 
on  the  extensions  of  e  twin  pinion  gear,  end  driven  by  an 
8000  hp  synchronous  motor.  Also  included  are  field  test 
data,  tubwquent  rotor  dynamics  analysis,  modifications, 
and  final  rotor  behavior. 
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81498 

Peaaibiity  of  Active  iWdbirk  (Mlrul  of  Kotor- 
dyaimir  Instability 

J  W  Moore,  U.W,  Lewis,  and  J.Huin.'fnari 
Virginia  Umv„  Charlottesville,  VA,  In  NASA  Lewis 
Ho*.  Ctf.,  Holorclyn.  Instability  Probl.  in  High-Puitoi 
mancu  Turbomachinery ,  pp  46/ 4  76  (1980) 

NBO  29733 

Key  Words.  Rotors  (machine  elements),  Dynamic  (lability, 
Active  control 

Soma  of  tha  considerations  involved  In  lha  uaa  ol  feedback 
control  at  a  meant  ol  eliminating  or  alleviating  rotordynamic 
Inttabllity  era  discussed.  A  nmple  model  ol  a  matt  on  a 
llaiibla  (halt  it  uted  to  llluitrata  tha  application  ol  feedback 
control  concept!. 


81499 

Stabilization  of  AerodynamicaHy  Excited  Turboma- 
chine  ry  with  Hydrodynamic  Journal  Bearing*  and 
Support* 

L.E.  Barrett  and  E.J.  Gunter 

Dept,  of  Mech.  and  Aerospace  Engrg.,  Virginia  Umv., 
Charlottesville,  VA,  In.  NASA  Lewis  Res.  Ctr., 
Rotordyn.  Instability  Probl.  in  High-Performance 
Turbomachinery,  pp 429452  (1980) 

N80-29731 

Kay  Words:  Rotor-bearing  tyttems.  Rotor*  (machine  ele¬ 
ment*),  Flexible  rotors,  Bearings,  Journal  bearings.  Support!, 
Damping  eflacti 

A  method  of  analyzing  tha  lint  mode  liability  and  unbalance 
ratponae  o'  multlmaaa  flexible  rotors  is  presented  whereby 
the  mulumau  system  it  modeled  aa  an  equivalent  tingl* 
mass  modal  modal  including  the  aflacu  ol  rotor  llaxlbllity, 
general  linearized  hydrodynamic  Journal  bearings,  squeeze 
film  bearing  supports  and  rotor  aerodynamic  crow  coupling. 
Expressions  for  optimum  bearing  and  support  damping  art 
pretented  for  both  stability  and  unbalance  response.  The 
method  it  Intended  to  b*  used  at  a  preliminary  dasign  tool 
to  quickly  ascertain  the  t fleets  of  bearing  and  support 
changes  on  rotor -bearing  system  performance. 


81-500 

(affability  Tit  refolds  for  Flexible  Rotor*  in  Hydro¬ 
dynamic  Bearings 

P.E.  Allaire  and  R.D.  Flack 

Dept,  of  Mech.  and  Aerospace  Engrg.,  Virginia  Univ., 
Charlottesville,  VA,  In  NASA  Lewis  Res.  Ctr., 


Itotimlyh.  Instability  Probl,  iri  High  Pei  lonnance 
lurboirmt  tunery,  pp  40342/  (1980) 

NbO-2'J/’iO 

Kay  Words  Rotor  bearing  tyttami,  Rotori  (machine  *1* 
menu),  Flexible  roturt,  Baanngt,  Geomatric  iliac  It 

Two  types  ol  Iliad  pad  hydrodynamic  baanngt  (multiloba 
and  pretaura  dam)  era  considered.  Optimum  and  nonopti 
mum  gaomatric  conllguratlont  ar*  letted.  Tt  •  optimum 
geometric  conllguratlont  ara  determined  by  uting  •  iheoretl 
cal  analytit  and  tha  bearings  ara  then  constructed  for  a 
flexible  rotor  test  rig.  It  It  found  that  optimizing  baanngt 
uilrtg  tbit  technique  product  a  100%  or  graatar  incraat*  in 
rotor  liability. 


81-501 

Parametric  Instabilities  of  Kotor-Support  Systems 
with  Application  to  Industrial  Ventilator* 

Z.  Pars/ewski,  T.  Krodkiumski,  and  K.  Marynowski 
Politechnika  Lod/ka,  Poland,  In  NASA  Lewis  Res. 
Ctr„  Rotordyn.  Instability  Probl.  in  High-Purfo'- 
inance  Turbomachinery,  pp  383400  (1980) 
N80-29729 

Kay  Words  Rotors  (machine  elements).  Supports,  Parametric 
vibration.  Parametric  resonance 

Rotor  support  ayitemi  interaction  with  parametric  excitation 
it  considered  for  both  unequal  principal  shaft  stiffness 
(generators)  and  offset  disc  rotors  (ventilators).  Instability 
regions  and  types  ol  instability  ere  computed  in  th*  first 
case,  and  parametric  resonances  in  th*  second  case.  Com¬ 
puted  and  experimental  results  ar*  compared  for  laboratory 
machine  models.  A  field  case  study  of  parametric  vibrations 
in  industrial  ventilators  is  reported. 


81-502 

Phyacal  Explanations  of  the  Destabilizing  Effect  of 
Damping  in  Rotating  Part* 

S.H.  Crandall 

Massachusetts  Inst,  ot  Tech.,  Cambridge,  MA,  In. 
NASA  Lewis  Res.  Ctr.  Rotordyn.  Instability  Probl. 
in  High  Performance  Turbomachinery,  pp  369-382 
(1980) 

N80  29728 

Kay  Words:  Rotating  structures.  Damping  effects 

Tha  destabilizing  effect  of  rotating  damping  1s  investigated 
Whan  rotation  it  faster  than  whirl,  rotating  damping  drags 
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Dm  orbiting  panic  I*  forward,  Whsn  stationary  damping  » 
alio  present,  the  liability  borderline  le  readily  determined  by 
balancing  the  backward  and  lorward  dram.  The  growth  rata 
ol  uniieble  whirl),  or  the  decay  rale  ol  liable  whirli,  it 
readily  aetlmaled  by  a  eimpi*  energy  balance. 


81-503 

KiprrinintUl  Results  Concerning  Onfnfugal  Im- 
prUrr  Karitationa 

J.M  Vancuand  F.J,  Landadiu 

Dtipt.  of  Much,  tngry,,  Texas  A&M  Univ.,  College 
Station,  TX,  In  NASA  Lewis  Res.  Ctr,  Rotordyn. 
Instability  Probl.  in  High-Performance  Turbornachmo- 
ry,  pp  361-367  (1980) 

N80-29727 

Kay  Wordi:  Rotors  (machine  elements),  Impellers,  Fluid- 
Induced  excitation 

The  effect  of  working  fluid  on  the  dynamics  of  an  impeller 
with  redial  vanes  Is  Investigated.  The  Impeller  Is  supported 
vertically  from  e  very  flexible  quill  shaft  In  order  to  produce 
a  low  critical  speed,  and  to  allow  the  fluid  dynamic  effects 
on  the  impeller  to  predominate.  The  shaft  is  supported  from 
ball  bearings,  so  there  Is  no  possibility  of  oil  whip  from  fluid 
film  bearings  as  a  destabilizing  influence.  The  Impeller  Is 
run  both  In  the  atmosphere,  end  submerged  in  working 
fluids  contained  in  a  cylindrical  housing,  open  at  the  top. 


81-504 

Dynamic  Aislysie  of  Hydro-Turfaine  Machine  Designs 

J.R.  Degnan 

Allis-Chalmers  Hydro-Turbine  Div„  York,  PA,  Proc, 
Machinery  Vibrations  IV  seminar,  Nov  11-13,  1980, 
Cherry  Hill,  NJ,  16  pp,  10  figs,  6  refs 
Sponsored  by  Vibration  Institute,  Clarendon  Hills, 
IL 

Key  Words.  Rotating  structures,  Turbine  components, 
Pumps.  Forced  vibration.  Free  vibration 

Certain  components  of  hydro-turbine  equipment  hove  been 
susceptible  to  problems  associated  with  resonance  ranging 
from  excessive  noise  to  failure.  Only  those  components  that 
ere  partially  or  completely  embedded  in  the  powerhouse 
concrete  can  be  designed  independent  ol  dynamic  criteria. 
Basic  design  criteria  end  advanced  analytical  methods  used 
to  predict  the  resonance  at  well  at  the  forcing  frequencies 
associated  with  those  components  most  susceptible  to 


vibration  problems  ere  discussed.  Pump/lurblne  components 
ere  chosen  to  illustrate  the  methodol  tgy . 


81-505 

Appitratsoe  of  the  Finite  Usmsal  Method  to  Vibra¬ 
tion  Problems 

C.C.  Roberts,  Jr . 

27W776  Gfwjfiviow  Ave.,  Warronville,  IL  605bb, 
Prut.  Machinery  Vibrations  IV  seminar,  Nov.  11  13. 
1980,  Cherry  Hill,  NJ,  5  pp  5  refs 
Sponsored  by  Vibration  Institute,  Clarendon  Hills,  IL 

Key  Words:  Rotors  (machine  elements).  Finite  element 
technique 

The  finite  tlement  method,  a  numerical  method  for  approxi¬ 
mating  ths  solution  ol  complex  physical  problems.  Is  now 
being  utilised  In  the  areas  ol  structural  mechanics,  heat 
transfer,  fluid  flow  and  dynamics.  Recently,  the  finite 
element  method  wet  accepter)  as  e  rotor  dynamics  analysis 
tool.  Typical  applications  In  the  area  ol  rotor  dynamics 
analysis  era  described. 


81-506 

The  Slate  of  Kiowlcd|t  ia  the  Field  of  Bearing 
Influenced  Rotor  Dynamica 

D.  Dowson  and  C.M.  Taylor 

Insi.  of  Tribology,  Dept,  ol  Mech.  Engrg.,  The  Univ. 
of  Leeds,  Leeds  LS2  9JT,  UK,  Tribology  Inti.,  13^ 
(5),  pp  196-198  (Oct  1980)  1  fig 

Kay  Words:  Rotor-bearing  systems.  Bearings,  Vibration 
response 

A  report  on  the  findings  of  e  survey  of  the  state  of  knowl- 
edge  in  the  field  of  bearing  influenced  rotor  dynamics  Is  pre¬ 
sented.  The  survey  aims  to  aecertein  the  nature  of  the  prob¬ 
lems,  ths  sxtsnt  to  which  the  basic  features  of  rotor  dynam¬ 
ics  end  bearing  operating  characteristics  end  the  interactions 
between  ths  two  ware  understood,  the  need  for  further  ex¬ 
perimental  or  analytical  studies  in  this  field,  and  the  extant 
to  which  Industrie)  problems  could  be  tackled  by  existing 
procedures. 


81-507 

An  Introduction  to  the  Influence  of  the  Bearings  on 
the  Dynamics  of  Rotating  Machinery 

A.V.  Ruddy  and  D.  Summers-Smith 
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Dept  ut  Moch.  Lngrg.,  Thu  Univ,  of  Ltrods,  Lmtd* 
LS2  4JT,  UK,  Tribology  Inti.,  13  (6),  pp  199  203 
(Oct  1980)  2  tigs,  2  tablet.  1  -uf 

My  Words:  Rotor -bearing  systems,  Bearings  Oil  film  bear¬ 
ings,  Rotor*  (machine  slementi) 

The  •Poet  of  the  dyn«TMc  characteristics  of  bowing  oil 
film*  on  tho  lotorof  vtbratlond  bofiovlor  of  rotating  moch Into 
In  a  daacrlptlva,  nonmethsmiticaJ  way  It  discussed.  Tha 
influanca  of  tha  dynamic  properties  of  tha  baarlng  oil  film 
on  tha  natural  frequencies  of  tha  rotor  to  both  Intarnal  and 
aatamal  forcing  systems  la  discussed.  Attantlon  la  drawn  to 
tha  importance  of  conaldarlng  tha  complata  ryatam  of  rotor, 
boarlnga  and  boaring  aupportl  whan  dealing  with  vibration 
behavior. 


81-508 

Kotor-Bearing  Dynamtea  of  Modem  Turbomachiaaery 

D  P.  Fleming 

NASA  Lewis  Res.  Ctr..  Cleveland,  OH  44135,  Tribol¬ 
ogy  Inti.,  K3  (5),  pp  221  224  (Oct  1980)  4  figs,  12 
refs 

My  Words:  Rotor-bearing  systems.  Pumps,  Turbomachinery, 
Space  shuttles 

High  speed .  high  power-density  machinery  is  subfect  to  a 
number  of  vibration  producing  forces.  The  fuel  pump  for  the 
apace  shuttle  Is  an  example  ol  ouch  an  advanced  technology 
turbomachine.  The  low  viscosity  of  the  working  fluid  (liquid 
hyorogen)  dictates  novel  solutions  to  the  vibration  problems 
which  arise  in  the  development  of  this  pump. 


81-509 

Rotor  Dyiumiea  on  the  Minicomputer 

E.J.  Gunter 

Dept,  of  Mech.  and  Aorospace  Engrg.,  Univ.  of 
Virginia,  Charlottesville,  VA  22901,  Proc.  Machinery 
Vibrations  IV  seminar,  Nov  11-13, 1980,  Cherry  Hill, 
NJ,  47  pp,  13  figs 

Sponsored  by  Vibration  Institute,  Clarendon  Hills,  IL 

My  Words:  Rotor-bearing  systams.  Rotors  (machina  ale- 
mental.  Fluid-film  bearings,  Journal  bearings, Critical  spaads. 
Unbalanced  mass  response.  Computer-aided  techniques 

Investigation,  using  a  minicomputer,  of  the  theoretical  and 
experimental  behavior  of  a  multimass  test  rotor  mounted  in 


ttuld  film  journal  bearings  is  described.  Tha  minicomputer  is 
used  to  analyst  tha  rotor  critical  speeds,  bearing  coefficients, 
unbalance  response,  and  stability  characteristics.  It  it  alto 
employed  to  temple,  collect  and  reduce  tha  experimental 
lotor  characteristics  to  obtain  tha  rotor  amplification  factor 
•tt  tha  first  critical  speed.  Tha  use  ol  a  minicomputer  system 
to  both  enety it  the  theoretical  rotor  behavior  and  to  evaluate 
,ne  experimental  rotor  motion  has  added  a  new  dimension 
to  the  state  of  the  art  in  machinery  analysis. 


81-510 

luafnutteutai  Couplings:  The  What.  The  Why  and 
The  Hose  of  the  Indikou  Hol-Aligument  Measuring 
System 

A.E .  Finn 

The  Indikon  Co.,  Cambridge,  MA,  Proc.  9th  Turbo 
machinery  Symposium,  Gas  Tuibine  Labs.,  Shamrock 
Hilton,  Dec  9-11,  1980,  pp  135-136.  1  tig 
Sponsored  by  Mech,  Engrg.  Dept.,  Texas  A&M  Univ. 

My  Words:  Couplings,  Flexible  couplings.  Alignment 

Tha  Indlkon  System  which  measures  the  misalignment  at 
each  and  ol  a  flexible  coupling  sat  Is  described.  The  system 
can  also  measure  related  variables  such  as  the  axial  vibration 
of  tha  spacer  place,  the  sliding  mesh -velocity  ol  the  gear,  or, 
with  bonded  strain  gagas,  the  banding  moment  imposed 
upon  the  spacer  by  misalignment.  All  measurements  are 
made  while  the  machines  era  running,  as  they  warm  up.  as 
they  pick-up  load,  and  through  tha  months  and  years  ot 
operation. 


81-511 

Benchmark  Gauges  for  Hot  Alignment  of  Turho- 
maehinery 

J.N.  Essmger 

Acculign,  Inc.,  Houston,  T.X,  Proc.  9th  Turboma- 
chinery  Symposium,  Gas  Turbine  Labs.,  Shamrock 
Hilton,  Dec  9-11,  1980,  pp  127-133,  13  figs,  2  refs 
Sponsored  by  Mech,  Engrg.  Dept.,  Texas  A&M  Univ. 

My  Words:  Alignment,  Turbomach inary 

Tha  use  of  bench  mar*  gauges  for  securing  hot  alignment 
data  for  turbomschinary  trains  is  described.  The  gauges 
measure  tha  movement  of  machines  relative  to  tha  founda¬ 
tion.  Reduction  of  tha  data  to  determine  running  alignment 
of  tha  couplings  is  most  readily  dona  by  using  programs 
developed  for  handheld,  programmable  calculators.  A 
graphical  solution  is  also  illustrated. 
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81-312 

Total  AlipuiHDl  (Ian  Reduce  M  aw  tr  nance  and  In- 
err  me  Reliability 

V  H  Dodd 

Chevron  U.S.A.,  Inc.,  f \iv.H|nul.t,  MS,  Hick.,  *Jth 
I  lidniiii.H  tnin-i y  Symposium,  Gas  lurtnim  1  abs., 
Ost.  *)  II.  1980,  Shumroi  I  Hilton,  |>|j  I2J  12li,  *j 
figs,  J  fids 

Spoiison-d  hy  Much.  (  nyrg.  iJ«'pt.,  lexas  A&M  Umv. 

Key  Moult  Alignment,  Turt>„in*:hinxry ,  Shift!  (meehlne 
elements) 

The  Dyn  Align  b«  method  u  described  foi  attaining  an 
accuiiti  ihaft  alignment  at  equilibrium  (normal  running) 
condition!  and  for  continuou!  necking  to  miura  that  align- 
merit  ii  maintained  during  actual  operation.  Tha  bar!  make 
li  poMitile  to  manure  and  compeniate  for  tha  tharmal 
growth  that  occur!  in  equipment  from  tha  cold  Itata  to 
normal  operating  condition*. 


81-513 

Kevrrw-liid  senior  Alignment  and  Related  Subjects 

M  G.  Murray,  Jr. 

(  nun  Chi;micdl  Co.,  U.S.A.,  Baytown,  TX,  Proc. 
9th  Turbomachmery  Symposium,  Gas  Turbine  Labs., 
L)ec  9-11.  1980,  Shamrock  Hilton.  pp  145  1 47, 8  roly 
Sponsored  by  Much.  Engrg.  Opt.,  Ti.-xas  A&M  Univ, 

Key  Word!  Alignment.  Rotating  itructurei 

A  ditcuwon  of  reverie -indicator  meant  rement  and  other 
alignment  nrbiacti  art  ducuued.  Tha  baaic  itept  in  doing 
an  alignment  |ob  and  come  of  the  tooling  that  can  be  uied 
il  described 


81-514 

Alignment  I'aing  Water  Standi  and  Eddy  Current 
Proximity  Pn»bea 

C.  Jackson 

Monsanto  Chemical  Intermediates  Co.,  Texas  City, 
TX,  Proc.  9lh  Turbomachinery  Symposium,  Gas 
Turbine  Labs.,  Dec  9-11,  1980,  Shamrock  Hilton,  pp 
137-143, 12  figs 

Sponsored  by  Mech.  Engrg.  Dept.,  Texas  A&M  Univ. 

Kay  Wordi:  Alignment,  Rotating  itructurei 

A  tyitem  for  uaa  in  monitoring  tha  alignment  of  machinery 
ii  datcribed.  It  compriMt  water  itandt,  eg.,  two  Inch  plpa 


with  cooling  tower  water  flowing  through  tha  plpa  Hand 
and  holding  two  eddy  currant  probet  which  tenia  the  move 
merit  ol  e  mac  line  (turbine,  comprettoi,  pump,  gear). 


81-515 

The  Analyai*  of  Surge 

H.M.  Sent/ 

Union  Cdrbidu  Coip,,  Lmdu  Div„  lonirwanda,  NV, 
Pi  o<..  9th  Turbomachinery  Symposium,  Gas  Turbine 
Labs.,  Dec  9-11,  1980,  Shamrock  Hilton,  pp  07-61 , 
4  figs,  8  refs 

Sponsored  by  Mech.  Engrg.  Dept,,  Texas  A&M  Umv. 

Kay  Words  Compressors,  Pumps,  Surges 

Considerable  attention  has  recently  been  given  to  the  phe¬ 
nomenon  ol  surge  in  compressors  and  pumps.  The  modal 
under  study  is  a  Helmholtz  resonator  and  driver  where  tha 
How  in  tha  delivery  duct  to  tha  resonator  Is  assumed  incom¬ 
pressible.  Tha  objective  of  this  analytical  study  is  to  axtand 
this  model  to  one  more  applicable  to  field  situations  and 
to  discuss  the  Impact  of  soma  of  tha  added  affects  such  as 
heat  transfer  in  the  exhaust  chamber,  the  action  of  tha 
momentum  flux  on  the  fluid  boundaries  In  the  duct  and  tha 
compressibility  ol  the  gas  in  the  delivery  duct. 


81-516 

Lateral  Vibration  Reduction  in  High  Prcaaure  Centrif¬ 
ugal  Compreaaon 

R.  Jenny  and  H.R.  Wyssmann 
Sul/ers  Brothers  Ltd,,  Thermal  Turbomachinery, 
Zurich,  Switzerland,  Proc.  9th  Turbomachinery 
Symposium,  Gas  Turbine  Labs.,  Dec  9-11,  1980, 
Shamrock  Hilton,  pp  45-56,  23  figs,  13  refs 
Sponsored  by  Mech.  Engrg.  Dept.,  Texas  A&M  Univ. 

Key  Words:  Compressors,  Sell-excited  vibration 

It  is  the  purpose  of  this  paper  to  discuss  the  different  types 
of  excitation  that  occur  in  a  multistage  centrifugal  com¬ 
pressor  with  shrouded  impellers  and  to  evaluate  their  impor¬ 
tance  with  respect  to  lateral  vibrations.  The  main  source 
for  self-excitation  is  found  to  be  the  labyrinth  seats.  A 
simple  one-dimensional  aerodynamic  theory  to  calculate  tha 
destabilizing  lattrsl  forces  of  the  labyrinths  is  presentad. 
Stability  tests  for  t  number  of  different  centrifugal  compres¬ 
sors  hevt  been  carried  out  on  a  test  bed.  The  stability  limits 
have  been  determined  by  increasing  the  pressure  level  at 
constant  speed  until  subsynchronous  vibration  occurs. 
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11-517 

(iliqw  Km  Vi  Wat  km  fiuUrtna:  Tbrtr  (!hun  mi 
SolutMMia 

U.H.  Smitti  and  M.H.  Simmon* 

Applied  Phytic*  Oiv  ,  Sonlhwint  H<-*  ln*t.,  S.m 
Antonio,  IX,  Proc,  9th  lurbomdchiiMity  Syrup,, 
bus  Turbirwi  Lab*.,  D<*  till,  1980,  Shamrock  Hilton, 
pp  3343,  19  figt,  4  rut* 

Spon*orud  by  Much.  tngrg,  D«pt.,  Tuxat  AAM  IJmv. 
Kay  Wordt  Fans,  Vibration  control 

A  mulll-dlsclpllnary  approach  to  avaiuat*  existing  tan  tyitem 
designs  tor  root  cautet  ol  overall  vibration  problemi  and  ttia 
development  ot  method*  to  solve  them  an  discussed  Actual 
caw  hletorla*  are  preaantad  which  cove  the  lete«t  field 
inttrumantatlon  and  evaluation  technique*  in  the  anatyu* 
ol  fan  vibration  problem*. 


81*518 

Effect  of  Fluid  Koreea  on  Kotor  Slabflity  of  Ceatrif- 
ugal  Compicaaora  aad  Pump* 

J.  Coldmg-Jorgenswn 

Technical  Univ.  ot  Denmark,  Copenhagen,  In  NASA 
Lewis  Res.  Ctr.  Rotordyn.  Instability  Probl.  in  High- 
Performance  Turbomachmery,  pp  249  26b  (1980) 
N80-29720 

Key  Word*:  Rotor*  (machine  element*),  Compreteon, 
Pump*.  Fluid-Induced  excitation,  Stiffnee*  coefticient*. 
Damping  coeff  kienu 

A  simple  two  dimensional  model  lor  calculating  the  rotor 
dynamic  effects  of  the  Impeller  force  in  centrifugal  com¬ 
pressor*  end  pump*  Is  presented.  It  I*  baaed  on  potential 
flow  theory  with  singularities.  Equivalent  stiffness  and 
damping  coefficients  are  calculated  for  a  machine  with  a 
vaneless  volute  formed  at  a  logarithmic  spiral.  It  is  shown 
that  for  certain  operating  conditioni,  the  impeller  force  ha* 
a  destabilising  effect  on  the  rotor. 


81519 

A  Teal  Program  to  Measure  Fluid  Mechanical  Whirf- 
Excitation  Force*  in  Centrifugal  Pump* 

C.E.  Brennen,  A.J.  Acosta,  and  T  K.  Caughey 
California  Inst,  of  Tech.,  Pasadena,  CA,  In:  NASA 
Lewis  Res.  Ctr.  Rotordyn.  Instability  Prob  .  in  High- 
Performance  Turbomachinery,  pp  229-24 r  (1980) 
N80-29719 


Kay  Wurd*  Centrifugal  pump*.  Pump*.  Fluid-induced  axel 
lalion  Whirling 

The  dr  .all*  ul  a  tell  piogram  loi  the  meetutemenl  ot  the 
unite atly  foicet  on  centrifugal  Impellers  ere  ditcuseed. 
Verlout  hydrodynamic  llow*  ere  identified  et  possible 
contributor*  to  Ihete  dettebllirlng  force* , 


81-320 

New  Methods  of  Reducing  Noise  in  External  (war 
Pump* 

J.  Hobbs  and  H.  I  ncku 

Robert  Uosch  Corp.,  U.S..  SA(  Pat>or  No.  80100b, 
8  ftp.  9  ti«» 

Key  Word*  Pump*,  None  reduction.  Gear* 

The  nous  from  ealernel  gear  pump*  he*  been  (Ignlflcantly 
reduced  by  e  new  design  which  consist*  of  two  sets  Of  gears, 
hUt  the  width  of  •  standard  gear,  and  offset  about  VS  pitch. 
The  new  pump  make*  use  ol  a  housing  which  is  externally 
basically  the  same  as  s  standard  pump.  This  paper  presents 
test  stand  and  field  measurements  of  the  pump. 


81-521 

Field  Verification  of  Lateral-Torsional  Coupling 
Effects  on  Kotor  Instabilities  in  Centrifugal  Com- 
p  lesson 

J.C.  Wachul  and  F.R.  S/enasi 

Southwest  Res.  Inst.,  San  Antonio,  TX,  In  NASA 
Lewis  Res.  Ctr.  Rotordyn.  Instability  Probl.  in  High 
Performance  Turbomachinery,  pp  lb-34  (1980) 
N80-29708 

Keywords:  Rotors  (machine  elan  its).  Compressors,  Vibra¬ 
tion  control.  Lateral  vibration.  Torsional  vibration 

Lateral  and  torsional  vibration  data  obtained  on  e  centrifugal 
compressor  train  which  had  theft  instabilities  and  gear 
failures  is  examined.  The  field  data  verifies  that  the  stability 
of  centrifugal  compressors  can  f-u  adversely  effected  by 
coincidence  of  torsional  natural  frequencias  with  lateral 
instability  frequencies.  The  date  also  indicates  that  excita¬ 
tion  energy  from  gter  boxes  can  reduce  stability  margins  if 
energy  is  transmitted  either  laterally  or  tortionally  to  tha 
compressors. 
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01-322 

frwtkO  Ktpeiirac*  witli  luslablc  (U*ti|»rr»or» 

5.K.  Muldhosii 

Mucftdmcol  lochnology ,  Inc,,  Liithein,  NY,  In  NASA 
I  ewii  H«t.  Lit.  Molordyn.  Initobiliiy  Prubl  hi  High 
I'l'llornijriu*  I  urboiriechinuiy ,  |ip  Jb4J  (19bJ) 
MHO  29/09 

Kay  Word!  Rotors  (machine  dtmanul,  Compressors. 
Vibration  response 

Using  analytical  mathematical  modeling  technique*  lor  tne 
lyitam  component*,  an  attempt  I*  made  to  gauge  the  da 
itab lining  ellect*  in  a  number  o I  compretaor  designs  In 
particular  the  overhung  compretaor  designs  end  the  meddle 
mounted  compretaor  detlgnt  are  eiamlned.  Recommenda¬ 
tion!  are  made,  bated  on  experience!  with  t table  and  unitable 
comprettort,  which  can  be  uted  at  guidet  in  luture  detlgnt. 


81-323 

Aidyaa  and  Identification  of  Su  <evndironoiu  Vibra¬ 
tion  for  a  Nigh  Preoure  Parallel  Flow  Ceutrifugai 
Cotnprraeor 

R.G.  Kirk.  J.C.  Nicholas,  G.H.  Donald,  and  R.C. 
Murphy 

Ingersoll  Rand  Co.,  Easton,  PA,  In  NASA  Lewis  Res. 
Ctr .  Rotordyn.  Instability  Probl.  in  High-Perlormance 
Turbomachinery.  PP  45-63  (1980) 

N80  29710 

Key  Word*.  Rotors  (machine  elements),  Comprettort,  Vibra¬ 
tion  response 

The  summary  of  a  complete  analytical  design  evaluation  of 
an  existing  parallel  flow  compressor  It  presented  and  a  field 
vibration  problem  that  manifested  Itself  at  a  tubtynchronout 
vibration  that  tracked  at  approximately  2/3  of  compretaor 
speed  It  reviewed.  The  comparison  of  predicted  and  observed 
peak  ren>onte  speeds,  frequency  spectrum  content,  and  the 
performance  of  the  bearing-teal  tyitemi  are  pretented  at  the 
event*  of  the  field  problem  are  reviewed.  Conclusions  and 
recommendations  are  made  at  to  the  degree  of  accuracy  of 
the  analytical  techniques  used  to  evaluate  tha  compretaor 
design. 


81-524 

Vibrations  of  a  Marine  Propeller  Operating  in  a  Non- 
uniform  Inflow 

J.E.  Brooks 


David  W,  Taylor,  Naval  Ship  Rot,  and  Dev.  Ctr., 
Uolhotda,  ML>,  Hopt.  No.  1)1  NSRUL 80/006,  14U 
PP  (Apr  1980) 

AD  A080  482// 

Kay  (Afordt  Marina  propellers,  Propeller  blades,  •lades. 
Fundamental  frequency,  Hydrodynamic  damping 

The  effect  of  Mads  vibration  on  the  unsteady  force*  devel¬ 
oped  by  an  elastic  marine  propeller  it  tnveittgHed  tor  a  con¬ 
trolled  laboratory  situation.  Tha  study  involves  the  develop¬ 
ment  of  a  theory  for  a  flexible  propeller  operating  in  a 
spatially  nonunlform  inflow  velocity  field  and  a  terlet  of 
experimental  test*. 


81-323 

Fuel  Saving*  and  Noser  Reduction  with  tbe  Fan  Drive 

J.J.  Pitariki 

Schwit/er,  Wallace  Murray  Corp..  Indianapolis.  IN, 
SAE  Paper  No.  801013, 16  pp.  1 1  figs,  1  table,  3  refs 

Key  Mfordt :  Fans,  Noise  reduction 

Cooling  fen  engagement  times  were  recorded  on  a  front-end 
loader  uted  In  heavy  duty  operation  et  varying  ambient 
temperatures  to  determine  the  effectiveness  ol  a  temperature 
controlled  fen  drive  on  offbighwey  equipment.  The  benefit* 
Of  the  fan  drive  are  pretented  in  term*  of  fuel  toving*  a  id 
noise  reduction. 


81-326 

Dynamic  Cbaractc-istici  of  an  Induced-Draft  Fan 
and  Ita  Foundation 

S.P.  Ying  and  E.E.  Dennison 
Gilbert/CommonweJth,  Jackson,  Ml  49201,  Shock 
Vib.  Bull.,  U.S.  Naval  Res,  Lab.,  Proc.,  No.  50,  Pt.  2, 
pp  121-128  (Sept  1980),  10  figs,  6  refs 

Key  Words:  Fens,  Foundations,  Vibration  analyzers,  Feat 
Fourier  transform,  Balancing  techniques 

Vibration  problems  of  laryt  induced-draft  fans  and  dynamic 
responses  of  their  foundations  a r#  investigated  experimen¬ 
tally.  The  work  includes  analytes  of  fan  vibration  spectra 
end  determinations  of  vibration  mod*  shapes.  The  natural 
resonant  frequencies  of  the  foundation  were  measured  by 
using  the  transfer  function  technique  with  a  duel  channel 
Fast  Fourier  Transform  analyzer. 
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RECIPROCATING  MACHINES 

(Altu  mm  Nu.  <UW) 

11-327 

VibnliiM  Aisdyrie  of  a  High  Horarpowrr  Urnrlwr 

J.M.  flail 

Bucyrui  l  mo  Co.,  South  Milwoukuo,  Wl  5J1  72,  Phil, 
National  Conf,  1‘owur  Irunirnri.,  Oct  1980,  CTevuUrwJ, 
OH,  pp  93  101, 1b  hgi.5  tables,  8  full 

Kay  Words  Diesel  engine*,  Drive  line  vibrations,  Tortiond 
vibration 

A  high  horsepower  turbo  charged  diesel  angina  powers  ■ 
hydraulic  system  tor  excavating,  awing,  and  propal  functions 
on  an  excavator.  Simulation  ol  the  maaaalattic  dnvalina 
ayatam  Includaa  tour  caaaa.  tha  dnvalina  ayitam  Including 
angina,  clutch,  pump  bon,  and  pumpa.  tha  ayitam  with  a 
lonlonal  dam  par.  tha  ayatam  with  a  lonlonally  flexible 
coupling  batwaan  tha  angina  and  clutch,  and  tha  ayatam 
with  dam  par  and  coupling. 


81-328 

VibratioMjl  Problaana  of  Large  Vertical  Pumpa  and 
Motor* 

J.E.  Corley 

Arabian  American  Oil  Co..  Dhahran,  Saudi  Arabia. 
Proc.  9th  Turbomachinery  Symp.,  Gal  Turbine  Labs., 
Dec  9  11,  1980.  Shamrock  Hilton,  pp  75-82,  9  tigs 
Sponsored  by  Mech.  Engrg.  Dept.,  Texas  A&M  Univ. 

Kay  Words:  Pumpa,  Motors,  Natural  Iraquanclas 

A  large  vortical  pump  with  Its  associated  motor  driver  consti¬ 
tutes  a  vary  complex  dynamic  system.  Tha  apparent  sim¬ 
plicity  of  tha  visible  cantilever  portion  of  the  machine 
balks  the  complex  interaction  of  the  unit  with  its  piping, 
foundation,  soil  and  process  fluid,  all  of  which  must  be 
considered  in  order  to  achieve  a  successful  design.  This 
system  approach  is  presen  tad  by  an  analytical  and  experi¬ 
mental  study  of  a  3000  hp  crude  oil  loading  pump.  The 
study  shows  tha  large  number  of  possible  vibrational  modes 
which  can  exist  near  tha  operational  speed  of  a  typical 
system  and  the  factors  which  should  be  considered  in  pre¬ 
dicting  resonant  frequencies.  Also  included  are  several  case 
histories  which  illustrate  some  of  the  dynamic  problems 
which  are  common  to  vertical  machines. 


81-329 

Silent  Check  Slide  Valve  Pumps  (Gerauschaime 
Spe reach ie be rp urn  pets) 


W,  Drimm 

VI  11  K'lrrtiinol  OHS  I A  Hydfnulil  ,  Leipzig,  Mast  bin 
.mbeulm-tmi!  ,_20_(U),  |>|>  JbH-  lliO  (1980)  <>  figs 
(In  Gentuin) 

Key  Words  humps,  Noise  reduction 

The  development  and  mod*  ol  operation  ol  a  new  type 
silent  check  velve  pump  is  described. 


POWER  TRANSMISSION  SYSTEMS 


81-330 

Nesv  Approach  for  Analycing  Traiuanisaion  Notar 

H.J.  Dfttgo 

Boning  Vnrtol  Co..  Philadelphia,  PA.  Mach.  Dus., 
52  (27),  pp  114  115  (Nov  20,  1980)  10  ligs 

Kay  Words:  Power  transmission  systems.  Nols*  reduction. 
Design  techniques 

A  new  analyticel  procedure  Is  described  which  controls 
transmission  noise  by  moditylng  the  dynamic  characteristics 
ol  the  drive  in  the  design  stags.  The  analysis  Involves  mathe¬ 
matical  modeling  ol  vibratory  excitation  ol  the  gears,  the 
response  ol  shift  support  system  to  this  excitation,  the 
manner  in  which  these  responses  are  transferred  to  the 
housing  through  their  bearings,  and  the  response  of  the 
housing  to  these  verious  stimuli. 


METAL  WORKING  AND  FORMING 

81-531 

An  Investigation  of  the  Transient  Effects  During 
Variable  Speed  Cutting 

J.S.  Sexton  and  BJ.  Stone 

Univ.  of  Bristol,  J.  Mech.  Engr.  Sci.  22^  (3),  pp  107- 
1 18  (June  1980)  10  figs,  2  tables,  8  refs 

Kay  Words:  Machins  tools.  Chatter,  Transient  response 

Conventionally  tha  stability  analysis  of  machine  tools  is 
restricted  to  determining  If  *  particular  operation  will  be¬ 
come  unstable.  The  transient  behavior  Is  not  examined  in 
any  further  detail.  However,  under  certain  conditions  larger 
transient  vibrations  occur  even  though  the  process  may 
ultimately  be  stable.  A  method  of  prediction  of  transient 
behavior  1s  presented  and  applied  to  variable  speed  cutting  on 
a  lathe  where  such  transients  ere  significant. 
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ELECTROMECHANICAL  SYSTEMS 


81-532 

l  nh|  \n8i)|  Simulation  lo  Amiyw  Hrclrtc  l)mr 
Stability  Problem*  in  Large  Machine* 

W  l.,  Si-timidt 

Itelirtiiu)  I  luctrit  Co.,  Cluvulnrui,  OH  44117,  Plot. 
N..‘.  .rial  l  out  Powuf  ’  r.inyim.,  (Jet  1980,  Uovoland, 
OH,  op  193  199.  12  tigs 

Kay  Word*  Analog  iimulation,  Electric  drlvai 

The  dynamic  partormanca  of  controllad  machinery,  i *.,  it* 
ability  to  ratpond  to  changing  condition!  in  a  predictable 
and  controllad  mannai  and  ita  ability  to  ragulata  and  control 
lha  machlna  procaw  ai  mtandad  II  Invaatlgatad.  Alio  dll- 
co wad  li  III  ability  to  oparata  within  tha  dafinad  llmiu  of 
praemon  and  lo  raipond  to  changai  within  a  ipacifiad  lima 
trama.  Cauiat  and  control  of  Iran  want  dnturbancai,  initabil- 
Ity,  and  ratonant  phanomanon  are  daKribad. 


STRUCTURAL  SYSTEMS 


BUILDINGS 


81-533 

On  the  Calculation  of  the  Damping  of  Air -Bo  me 
Sound  by  Laminated  Budding  Component*  (Zur 
Berrchnung  der  Luftachalldammung  von  doppd- 
achaligrn  Bauteilen  (ohne  Verbindung  der  Schaien)) 

K.  Gosele 

Grundstrasse  32.  L)  7022 ,  Leinfelden-Echterdingen  3, 
Germany,  Acustica,  45  (4),  pp  218  227  (Aug  1980) 
12  figs,  12  refs 
(In  German) 

Kay  Word*:  Building*,  Noli*  reduction,  Structural  members. 
Layered  material! 

A  nmpli  method  for  approximate  calculation  of  th*  damping 
of  air-borne  tound  by  laminated  building  component!  it 
given  using  a  maat-tpring-mau  modal  in  which  reduced 
main  replace  the  actual  turfaca -bound  maaaat.  Thaw  art 
choien  In  auch  a  way  that  they  lead  to  th*  tarn*  amount  of 
acouatic  damping  for  a  tingle  layer  ai  ha*  been  mtaturad  or 
calculated  for  the  particular  wall  atructur*.  Agreement 


between  calculation  and  maaauramant  n  good,  ai>aM  from  |h* 
rang*  of  frauuanctat  in  th*  immadiat*  neighborhood  of  th* 
cutoff  fraiiuancy  of  the  layart, 


TOWERS 


81-534 

Structural-Dynamic  Cbarac tarnation  of  an  L x pen¬ 
men  lal  1200-Kiloyult  Klee  trie  ai  Trannniaaion-Line 
Syatam 

L.  Kampner,  Jr.,  S.  Smith,  and  H,C.  Stroud 
Bonneville  Power  Admn,,  Portland,  OH,  Shock  Vib, 
Bull.,  U.S.  Naval  Hes,  Lab,,  Proc.,  No.  50,  Pt.  3, 
pp  1 13  123  (Sept  1980)  14  figs,  3  refs 

Kay  Wordi  Trananitwon  lines.  Towers,  Modal  analywi. 
Modal  tails 

An  investigation  waa  conducted  to  aatabliah,  by  correlation 
of  anafyticaily  and  aapynman tally  danvad  raaulti,  credibility 
for  structural  and  structuraldynamlc  modeling  procedures 
lor  a  1200  kilovolt  electrical  transmission  line  syatam.  Th* 
approach  waa  to  formulate  an  analytical  modal  of  on*  of 
th*  wupanwon  towers  and  compare  the  modal  char  act  eristics 
ol  that  Idaall/at  on  with  maasurad  propartlas  obtained  with 
a  modal  turvay . 


FOUNDATIONS 

(Alto  aee  Nos.  526,  641) 


81-535 

Maehine-Foundation-Soil  (Maachina-Fundantenf-Bau- 
grund) 

FortschriU  Benchte  der  VDI  Zeitschriften  Reihe  1. 
No.  67,  134  pp,  63  figs,  1  table  (1980).  Avail.  VDi 
Verlag  GmbH,  Postlach  1 1 39, 400  Dusseldorf  1,  Ger¬ 
many,  Price:  26,30  DM,  VDI  l.  122  (18)  (Sept  11, 
1980) 

(In  German) 

Kay  Words:  Machine  foundations,  Machinery  vibration. 
Vibrating  foundations 

A  procedure  for  a  rough  calculation  of  th*  dynamic  and 
static  response  of  machins-loundation-scil  syatam  la  pra- 
santad. 


r 
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•1.336 

Piling  Koundationa  (or  Kwipiwiliai  Compressor* 

W.M.  Kauffman 

Purina,  Ohio,  Plan!  Inyr..  _34  (23),  pp  145-14/ 
(Nov  1J.  I960)  2  figs,  1  tabln 

Key  Word!  Pile  foundation*.  Foundation*,  Compressor*, 
Reciprocating  compressor* 

luggMtlon*  tor  a  Suceewlul  design  ol  rac  allocating  com 
pressor  pita  foundation*  ovat  land  fill,  twemp*  and  nonco- 
hauva  toll  *  aia  pratantad 


CONSTRUCTION  EQUIPMENT 


81-537 

Riding  Mower  Drvriopmnit  by  Dynamic  Deaign 
Techniques 

H.T,  Knudion,  P.T.  Shupert,  and  P.N.  Sheth 
Simplicity  Mtg.  Co..  Allis  Chalmers  Subsidiary 
SAE  Paper  No.  800933,  32  pp.  13  rets,  3  tables, 
21  tigs 

Kay  Word*:  Agricultural  machinery.  Vibration  affect*.  Hu¬ 
man  raaponta 

A  roar  angina  rid ar  mower  I*  utilized  to  llluitnte  th*  engi¬ 
neering  development  proceu  for  achieving  Improved  operator 
comfort.  It  it  *hown  that  a  propoeed  ISO  itandard  lor  hand- 
arm  vibration*  offer*  on*  method  to  quantify  th*  subjective 
foal  of  th*  operator  toward  variou*  vibration  lavaii.  Th* 
dynamic  design  technique*  of  modal  and  Fourier  anaiyti*. 
dynamic  tatting,  and  finite  element  analysis  ar*  shown  to 
provide  Improved  design  of  th*  ayttem  for  structural  and 
vibration  performance.  Specific  finite  element  model*  of  th* 
frame  and  of  th*  (tearing  wheel  are  described  and  their  u*a 
for  Improved  vibration  design  discussed. 


81-338 

Bulldozer  Noiae  Control 

J.G.  Kovac,  R.C.  Bartholomae,  G.R.  Bockosh,  R. 
Madden,  and  M.  Rubin 

U.S.  Dept,  of  the  Interior,  Bureau  of  Mines,  Pitts¬ 
burgh  Res.  Ctr.,  Pittsburgh,  PA,  SAE  Paper  No, 
800935, 8  pp,  2  figs,  3  tables,  3  refs 

Kay  Words:  Construction  equipment,  Nois*  reduction 

Retrofit  noise  control  treatment*  which  reduce  the  noise 
that  reaches  the  bulldoter  operator  were  specif  ically  designed 


to  be  readily  installed  In  the  held  *1  low  cost.  These  treet 
menu  were  installed  on  I  wo  Caterpillar  DOC*  In  surface 
cue!  mine*  to  demonstrate  the  noite  reduction  that  can  be 
achieved  under  actual  production  condition*.  Result*  ol  the 
held  demonstrations  ere  presented  her*. 


PRESSURE  VESSELS 


81-339 

EifOrtral  Computational  Twkaiqur#  (or  Ike  Asalya* 
of  Some  Problems  of  Fracture  ia  Preawre  Vesarl*  sad 
Pipiag 

T.  Nithioka  and  S.N.  Atluri 

Ctr.  for  the  Advancement  of  Computational  Mik  han- 
ics,  Georgia  Inst,  of  Tech,,  Atlanta,  GA.  Rept.  N_>. 
GIT  CACM  SNA  20.  TH4.  30  p|>  (Juno  1980) 

AD  A087  225/9 

Key  Words:  Pressure  vessels.  Flat**,  Beam*,  Crack  propaga¬ 
tion,  Finite  element  technique 

Re  hilt*  ol  a  numerical  investigation,  bated  on  an  energy 
consistent  moving-singularity  dynamic  finite  element  pro¬ 
cedure  ol  feet  crack  propagation  in  a  Unite  plat*,  numerical 
simulation  ol  experimental  date  on  last  crack  propagation 
end  arrest  in  a  double-centilevtr-beam  specimen;  and  stress- 
Intansity  factor  solutions  In  •  thermally  shocked  cylindrical 
yesset  containing  an  inner  surface  (meridional)  elliptical 
flaw,  are  presented.  Comparison  ol  these  resulu  with  other 
available  solutions,  and  pertinent  ducutuons,  ar*  Included. 


POWER  PLANTS 

(Alio  *ee  Not.  623.688) 


81-540 

Comparison  of  Experimental  and  Analytic  Simula, 
tiotu  of  Reactor  Structural  Response  to  a  Hypothet¬ 
ical  Core  Disruptive  Accident 

A.M.  Christie,  N.W.  Brown,  and  B.W.  Joe 
Westinghouse  Electric  Corp.,  Advanced  Reactors 
Div.,  Madison,  PA  15663,  Nucl.  Engr.  Des.,  60  (2), 
pp  257-266  (Sept  1980)  16  figs,  4  refs 

Ksy  Word*:  Nuclear  reactor  safety.  Dynamic  tests.  Com¬ 
puter  programs,  Model  testing 

A  series  of  seel*  model  tests  assessing  th*  ability  of  a  reactor 
to  withstand  the  loads  resulting  from  a  hypothetical  cora 
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dlfiuptlve  sccident  mu  performed  kupporung  analytic 
simulations  ol  these  tests  and  compaiiiani  ol  the  analytic 
«nd  super  Mnenlel  results  ere  defended 


81-541 

Structural  Krfwur  <>(  l/20-Sralr  Models  uf  (hr 
(KBK  to  a  Simulated  IICDA 

L  M.  Homander  and  D.J.  Coyliuitro 
SHI  Imomational,  333  Havenswood  Avo„  Menlo 
Park .  CA  9402b,  Nutl.  Lngr.  Dt»s„  60  (2).  (>|>  239 
266  (Sopt  1980)  IB  tigs,  1  table,  7  ruts 

Kay  Words  Nuclear  reactor  safety,  Dynamic  tests,  Modal 
letting 

Tha  structural  integrity  ol  ical*  modal »  ol  a  rtactor  vaual 
and  heed  undar  a  simulated  hypothetical  coft  disruptive 
aocidani  u  avaluatad  a  apa  rim  an  tally .  Tam  ol  three  1/30- 
scale  modali  ol  tha  raactoi.  each  ol  Increasing  complexity, 
thorn  tha  altacu  ol  (ha  uppar  mtarnall  itrudura,  a  tharmal 
linar,  and  othar  structural  datallt  on  venal  and  head  retponie. 
A  fourth  modal  damonitratad  experimental  reproducibility . 


81-542 

Structural  Damping  Value*  aa  a  Function  ol  Dynamic 
Kraponar  S  liras  and  Deformation  Levels 

J.D.  Stovenson 

Structural  Mechanics  Associates.  Cleveland,  OH, 
Nucl.  Engr.  Des..  60  (21,  pp  211  237  (Sept  1980) 
3  figs,  7  tables.  34  refs 

Kay  Word!.  Nuclear  power  plants.  Damping  values.  Statistical 
analysis 

Damping  data  (listing  In  tha  open  literature  applicable  to 
nuclear  power  plant  structures  and  equipment  Is  summs- 
rired  and  statistically  analysed .  Results  of  this  analysis  are 
used  to  develop  damping  trend  curves  which  predict  applica¬ 
ble  damping  valutt  to  be  uead  In  design  at  various  level t  ol 
streee  or  deformation. 


81-543 

Compariaon  of  Experimental  and  Analytic  Rnpoiun 
of  Scaled  LMFBK  Head*  Under  Simulated  Hypothet¬ 
ical  Core  Disruptive  Accident  Load* 

A.M.  Christie,  M.A.  Todd,  and  S.  Ranawa 


Wottinghoiiwi  l  locinc  Loip„  Advanced  Reactors 
Div„  Medium,  PA  16003,  Nucl,  (  ngi.  Dot..  60  (2), 
pp  267-2/9  (Sept  1980)  20  figs,  2  tablet,  6  (eft 

Key  Words  Nuclear  reactor  lately,  Dynamic  lefts,  Modal 
tasting 

A  series  ol  scale  model  test!  eaeeeeing  the  ability  ol  a  reactor 
to  withstand  tha  loads  resulting  Irom  a  hypothetical  core 
disruptive  accident  were  performed,  f  xpenmentei  reeponetf 
ol  the  veseel  heeds  ol  the  model!  were  compered  with  the 
corresponding  responses  resulting  from  eneiytic  simulation. 
These  comparisons  show  that  relatively  simple  computer 
models  ol  tha  vestal  heads  can  predict  head  retponee  quite 
wall.  Computer  simulation  ol  covet  gas  compression  was 
alio  performed. 


81-544 

Fluid -Structure  Interactions  in  Light  Water  Reactor 
System* 

T,  Belytscttko  and  U.  Schumann 

Dept,  of  Civil  Engrg,,  Technological  Inst.,  North 

western  Umv„  Evanston,  IL  60201,  Nucl.  Engr.Des,, 

60  (2).  pp  1 73-196  (Sept  1980),  27  figs,  1  table.  34 

refs 

Kay  Words:  Interaction  structure-fluid.  Nuclear  reactors 

A  report  is  given  on  the  First  International  Seminar  on 
Flu  id -Structure  Interaction  In  Light  Water  Reactor*  which 
took  place  in  Berlin,  August  30-21,  1979  in  conjunction 
with  the  6th  International  Conference  on  Structural  Mechan¬ 
ics  in  Reactor  Technology.  Tha  seminar  focused  on  the 
pressurised  water  reactor  loee  ol  coolant  accident  and  tha 
boiling  water  reactor  suppression  pool  analysis.  The  dis¬ 
cussion  concentrated  on  tha  Importance  ol  various  phenom¬ 
ena,  appropriate  computational  methods  and  experiments. 


81-545 

Dynmic  Aidyoa  Method  for  a  Large  Complicated 
Structure  ud  Application  to  a  Fusion  Device 

H.  Takatsu  and  M.  Shimi/u 

Japan  Atomic  Energy  Res.  Inst.,  Tokai-mura,  Naka- 
gun,  Ibaraki-ken,  Japan,  Nucl.  Engr.  Des.,  60  (2), 
pp  297-309  (Sept  1980)  8  figs,  4  tables,  1 1  refs 

Kay  Words:  Nuclear  reactor  components,  Seienlc  response 

A  dynamic  analysis  method  is  proposed  which  Is  especially 
powerful  for  such  a  large  complies  ted  structure  as  a  fusion 


47 


r 


device  An  analysis  muM  constiucled  by  |he  present  method 
provide*  information  of  r.ot  only  overall  behavior  but  loco) 
vibration  ol  the  reel  structure  with  Iimi  nodal  points 


81546 

Fluid  Power  Syilnn  Ni/iw  Aba  let  urn  I  ■  I V80 

(j.L.  Maronoy 

W.M.  Nichols  Co.,  Waltham,  MA,  SAL  I’aix'i  No. 
C01007, 12  pi>.  3  ligt,  2  tuples,  2J  rots 

Kay  Words  Nona  raducllon.  Fluid  dnvat,  Hydraulic  systems 

Thu  papar  discusses  the  motivation  lor  fluid  power  noise 
abatement  programs,  establishment  ol  program  milestones, 
mathematical  models  lor  understanding  and  controlling  fluid 
power  system  noise,  guidelines  tor  obtaining  reproducible 
acoustical  measurements,  system  modification  techniques  to 
achieve  noise  reduction,  end  the  important  role  ol  manage¬ 
ment  In  the  conduct  ol  an  effective  noise  abatement  pro¬ 
gram. 


OFF-SHORE  STRUCTURES 

(Also  sue  Nos.  688,  706) 


81-547 

The  Effect*  of  Wave  Spreading  on  the  Exciting  Force* 
on  a  T meson  Leg  Platform 

R.A.  Dietrich 

Naval  Postgraduate  School,  Monterey,  CA,  73  pp 
(May  1979) 

AD-A086  642/6 

Key  Words:  Off-shore  structures.  Water  waves 

Oil  exploration  in  water  deeper  than  1000  feet  hn  mot, vet »d 
the  development  of  drilling  platforms  with  dynsmic  re¬ 
sponses  superior  to  those  of  tht  conventional  jacket  struc¬ 
tures.  One  of  the  most  promising  of  these  Is  tht  tension  leg 
platform,  a  semi-submersible  platform  held  In  place  by 
tension  members  connected  to  the  ocean  bottom.  An  evalu¬ 
ation  of  the  wave  force  transfer  function  for  the  tension  leg 
platform  in  heave, pitch,  end  roll  motions  is  givsn. 


VEHICLE  SYSTEMS 


GROUND  VEHICLES 

<Altuw»  Nut  Vj/.’j/H.UUU  OUl./lbl 

81-548 

Inrrraard  Kail  TranMt  Vrhirlr  (.radiworthmrae  us 
Head-On  (.oUiaton.  Volume  II.  Priniaiy  ColliisoM 

l  I  llufiti,  SL  Wulijruvr-.  ur»J  I  l  rtn.-r 
111  Iti.-s  Inst  .  Clin  ugo,  II  Hupt  No.  DO  I  I  SL 
UM  I A  HO  1/2.  UM  I A  MA  Of <  00208U  2.  bU  ii 
(Jufir:  1'JHO) 

I'iibU  2UL./4J 

Key  Words  Collision  research  (railroad),  Crashworthiness. 
Tsst  equipment  end  instrumentation.  Testing  techniques 

An  analytical  model  in  two  dimensions,  longitudinal  and 
vertical,  ol  the  primary  collision  ol  two  impacting  urban 
railcar  consists  is  formulated.  This  model  is  capable  ot 
determining  the  extent  ot  crushing  and/or  override  suffered 
by  the  individual  cars  in  the  consists,  at  well  at  the  time 
histones  ol  displacement,  velocity,  end  acceleration  in  both 
tie  longitudinal  end  vertical  directions.  Methods  ere  devel¬ 
oped  lor  generating  the  dynamic  lorce-delormetion  relation 
ships  lor  structural  sub-assembleget  comprising  the  critical 
modules  ol  railcars. 


81-549 

Inrrraard  Rail  Trenail  Vrtiiclr  Crash  worth  inn*  in 
Head-on  Collators*.  V  olume  |,  Initial  Impact 

E.E.  Hahn 

1 1 T  Res.  Inst.,  Chicago,  IL,  Rept,  No.  DOT-TSC- 
UMTA-80-17-1,  UMT  A-MA-06-0026-80-1 ,  70  pp 
(June  1980) 

PB80-205727 

Key  Words:  Crashworthiness,  Simulation,  Collision  research 
(railroad).  Railroad  trains 

A  two-dimensional  analytic  simulation  modal  ol  the  leading 
cars  of  two  impacting  transit  cer  consists  is  formulated.  This 
model  is  capable  of  simulating  the  mechanics  of  head-on 
Initial  Impact  of  two  transit  cars  on  straight  level  track. 
The  model  is  capable  of  establishing  the  critical  parameters 
which  govern  whether  the  cars  crush,  override,  or  crush 
with  subsequent  override.  This  simulation  model  Is  used  to 
assess  impact  control  devices  currently  In  service,  such  es 
anticlimbert,  couplers,  end  draft  gear. 
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a  1-3  50 

CootnbtitMiM  in  ibr  Dynamir  Analysis  ul  Maglrt 
V  rhiclca  on  KJetitrd  (>ui4rt*ay  a 

K  I’opp 

IulIwikhI  lliuvnrsity  Munich,  Wust  (turuuiny ,  Shoe  k 
Vih.  Hull,,  U.S.  Ntivcil  H.i»,  I  uh.,  ('rut.,  No,  SC  ,  I'l.  3, 
M>  Will  l‘*4tpi  I'JHO)  )  I  Im|>,  .1  Iiihlot,  52  rid*. 

Key  Woicli  (sround  (Heel  machines,  Magnetic  su**anscon 
techniques,  Periodic  ress>ons# 

Feedback  control  methods  tor  the  dynamic  analysis  ol 
Magiev  vehicles  moving  on  flexible  guldeways  are  reviewed. 
From  models  lor  |h*  vehicle,  suspension  and  guideway,  the 
mathematical  open-loop  description  it  obtained  ayslemati- 
cally .  The  relull  li  a  high  order  linear  Hate  equation  with 
periodic  time-varying  coefficients  and  lumping  ilatei 


81-351 

Pickup  and  Van  Side  Structure  Baarlinr  AaaeaancnL 
Teat  No.  4.  VeliicIc-to-V chicle  60  Degree  Wight  Side 
Impact 

M.  Ho/rh 

Dynamic  Scieneu,  Inc,,  Phoenix,  A Z,  Ropt.  No. 
305380-080.  DOT -HS 80b -999.  89  pp  (Mar  1980) 
PB80-204951 

Key  Words:  Colllilon  reaearch  (automotlva) 

A  teat  waa  performed  to  provide  baaetine  data  fur  an  un¬ 
modified  pickup  truck  when  involved  in  a  60  degree  right 
aide  vehicle-to vehicle  impact  crath. 


SHIPS 


81-552 

Whipping  Analysis  Technique*  for  Ship*  and  Sub¬ 
marine* 

K.A.  Bannister 

Naval  Surface  Weapons  Ctr.,  White  Oak,  Silver  Spring, 
MD  20910,  Shock  Vib.  Bull.,  U.S.  Naval  Res.  Lab., 
Proc.,  No.  50,  Pt.  3,  pp  83-08  (Sept  1980)  11  figs, 
2  tables,  24  refs 

Kay  Words:  Shipt,  Submarines,  Interaction:  structure-fluid, 
Underwater  explosion!.  Explosion  effects 


An  important  and  difficult  example  ol  fluid alructuia  Intel 
action  is  If i»  whipping  ol  ships  and  submarines  cnised  by  an 
undeiwelet  »•  plosion,  Models  ol  whipping  mull  tree!  itruc 
lurel  response,  eviMoalon  bubble  hydrodynamics,  and  tluld 
itiucture  interaction.  The  eaisllng  modeli  end  Ihelr  compute 
llonal  reallfatloni  are  reviewed,  end  Illustrative  cekuletlons 
are  given  on,  fin  example,  predict  oni  ot  the  Itiong  Influence 
ol  lubmeigerice  depth. 


AIRCRAFT 

I  Alsu  smr  Nos.  MW.  066.  OHO,  704,  ?0b) 


81-553 

Keductioa  of  Helicopter  Vibration  Through  Goulrol 
of  Hub-Impedance 

S.P.  Viswanaihan  and  A.W.  Myeis 
Bell  HelitO|)ler  Textron,  ft.  Worth,  IX,  .).  Amor. 
Helicopter  Sue.. _25  (4),  pp  3-12  (Oct  1980)  10  tigs, 
1  table,  15  rels 

Key  Words:  Helicopiur  vibration.  Vibration  control 

A  simple  pylon  support  systam  1s  described  that  results  In 
low  cabin  vibrations  at  all  airspeeds.  Devices  that  reduce 
vibration  are  divided  into  five  categories,  and  It  is  shown 
that  thsir  characteristics  In  ell  these  five  categories  have  to 
be  considered  in  arriving  at  an  optimum  solution  lor  hell- 
copter  vibration  control. 


81-554 

Vibration  Analyaa  of  a  Helicopter  Plus  an  Exteraally- 
AtUched  Structure 

DJ.  Ewins,  J.M.M.  Silva,  and  G.  Maleci 
Imperial  College  of  Science  and  Tech,,  London,  UK, 
Shock  Vib.  Bull.,  U.S.  Naval  Res.  Lab,,  Proc.,  No.  50, 
Pt.  2,  pp  155-171  (Sept  1980)  T8  figs.  6  refs 

Key  Words:  Helicopters.  Wing  stores.  Forced  vibration. 
Vibration  ratponsa.  Mathematical  models 

A  vibration  analysis  is  mad*  of  a  complex  structure  com¬ 
prising  a  helicopter  airfr  «ma,  external  carrier  platform  and 
a  store,  in  order  to  construct  a  mathematical  model  for  use 
in  a  design  optimization  exercise.  The  modal  formed  is  baaed 
on  impedance  coupling  of  component  substructures,  using 
experimentally  -derived  modal  data  for  the  airframe  end  store, 
end  •  finite-element  theoretical  model  ol  tha  carrier. 
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01-533 

I* (feme*  of  Propeller  IMp  Parameter*  <w  Kar-PieM 
Hannusur  NoW  in  Forward  (light 

U.b.  Hanson 

Hamilton  Standard  Ulv..  United  Tochndogw*  Lorp„ 
Windsor  Locki,  CT,  AIAA  J..  |8  (51),  pp  1313- 
1319  (Nov  I960)  U>  tiys  3  red 

Kay  Words  Propellers,  Oeomt'rlc  eflecti,  Non*  generation 

A  theory  lot  harmonic  now*  radiation  la  studied  lor  gwwral 
guldanc*  to  th*  designer  and  la  applied  o  some  propeller 
noise  problems  jl  currant  Intaraat.  Only  the  linaar  tourcat 
art  studied  In  detail.  The  traquancy  domain  result!  usrlfy 
the  roia  of  acoustic  noncompactnesa  tnoisa  cancellation  due 
to  finite  chord  and  *>an  affect! ).  Nondlmenslonaf  param¬ 
eters  arising  from  the  analysis  give  design  guldanc*  by  Plow¬ 
ing  the  potential  for  noise  reduction  due  to  changes  In  slrfotl 
section  and  blade  sweep,  twist,  and  taper  as  functions  of 
operating  conditions, 


81-536 

Evaluation  of  Airborne  Laarr  Beam  Jitter  Im| 
Structural  Dynamics  Computer  Cod  re  and  Control 
System  Simulations 

C.L.  Budde,  P.H.  Merritt,  and  C.D.  Johnson 
Air  Force  Weapons  Lab.,  Kirtland  AFB,  NM,  Shock 
Vib.  Bull.,  U.S.  Naval  Res.  Lab.,  Proc,.  No.  50,  Pt.  3, 
pp  1 79-187  (Sept  1980)  1 5  figs,  2  tables,  4  refs 

Key  Words:  Airborne  equipment  response ,  Vibration  re- 
n>onee.  Finite  element  technique,  NASTRAN  (computer 
programs).  Frequency  domain  method 

Ream  stabilisation  for  the  Airborne  Laser  Laboratory  (ALU 
is  accompllahad  by  insrtlally  stabilising  an  annular  reference 
mirror  attached  to  the  beam  expanding  telescope  on  the 
Airborne  Pointing  and  Tracking  System  (APT).  The  ansfysli 
documents  the  calculation  of  the  residual  beam  jitter  due  to 
vibrations  of  the  ALL  and  requires  the  use  of  the  NASTRAN 
finite  element  computer  cods  to  determine  the  motion  of  ths 
various  optical  elements  in  the  beam  expending  telescope. 
Theee  motions  are  then  combined  In  an  analytical  expression 
to  calculate  the  optical  path  motion  for  both  the  high  energy 
laaar  and  auto-alignment  beams. 


MISSILES  AND  SPACECRAFT 

(Alio  see  Nos.  578) 

81-557 

Austyas  aad  Deagn  of  the  Shuttle  Remote  Manipula¬ 
tor  System  Mechasueal  Ann  for  Launch  Dynamic  En¬ 
vironment 


li.M,  (itikMin,  1  .  ( iuiMnor ,  mnl  S,‘>, 1  uUuJrrv 
Spar  Aikokmui  Ltd.,  foronto,  Lenadj,  Shock  Vib. 
Hull,,  U.S.  Naval  Hus,  Lab,,  Proc,,  No.  50,  Pi.  3, 
pp  125-149  (Supl  19H0),  11  tigs,  «)  toblus,  10  futs 

Kay  Words  Spacecieft  component!,  Specs  shuttle!.  Launch¬ 
ing  response 

An  overview  U  presented  ol  the  design  end  analysis  studies 
undertaken  lor  the  Mowed  Manipulator  Arm,  the  problems 
encountered  end  their  solutions. 


81-338 

Structural  Dynamic  Characteristics  of  the  Spare 
Shut'le  Reactiosi  Control  Th  rasters 

G.L.  Schachne  and  J.H.  Schmidt 
The  Marguardt  Co.,  Van  Nuys,  LA,  Shock  Vib. 
Bull.,  U.S.  Naval  Res.  Lab,,  Proc,,  No.  50.  Pt.  3, 
pp  151-161  (Sept  1 980)  16  figs,  6  tables,  2  refs 

Kay  Words:  Spacecraft  components.  Space  shuttle.  Mode 
shapes,  Natural  frequencies.  Damping  values.  Random 
vibration.  Finite  element  technique 

Several  configurations  of  the  reaction  control  thrusteri  for 
the  *>aca  shuttle  orbiter  were  structurally  analysed  using 
finite  element  models.  Acceleration  responses  and  frequen¬ 
cies  from  these  analyses  were  compered  with  those  recorded 
during  random  vibration  tests.  Various  methods  for  deter¬ 
mining  structural  damping  were  considered.  The  resulting 
analytical  dynamic  characterization  ol  tha  structure  led  to 
successfully  designed  and  qualified  thru Ittn. 


81-559 

Single -Point  Random  and  Mulb-Shaker  Sine  Space¬ 
craft  Modal  Testing 

M.  Ferrante,  C.V.  Stable,  and  D.G.  Breskman 
General  Electric  Co„  Space  Div„  King  of  Prussia, 
PA,  Shock  Vib.  Bull.,  U.S.  Naval  Res,  Lab.,  Proc., 
No.  50,  Pt.  2,  pp  191-198  (Sept  1980),  12  figs, 
1  table,  7  refs 

Kay  Words:  Spacecraft,  Launching  response.  Dynamic 
tests.  Testing  techniques 

Ths  modal  test  of  tha  launch  configuration  ol  tha  DSC-lll 
spacecraft  which  consists  of  s  tandem  spacecraft  configura¬ 
tion  with  a  DSCS-II  atop  a  DSCS-1II  it  described.  Single- 
point  random  was  used  as  the  basic  test  technique,  and  a  new 
multi-sheker  sin*  testing  technique  was  used  to  validate  it 
by  measuring  selected  mhdee. 


so 


81-560 

Modification  ul  High  I  V*kkl#  Vibration  Mode#  to 
Account  fur  Drug*  Change* 

C  W.  Loelo  and  M.H.  Whiltr 

Locktiood  Missiles  and  bpaui  Co.,  Sonnyvaln,  CA, 
Shock  Vib.  (lull.,  U.S.  Naval  Mot,  l.ab.,  Plot,,  No.  50, 
Pi.  3,pp  103  177  (bop l  1000), 0  ligi, 4  tables 

Kay  Word*  Spacecraft,  Fli^n  vehicles,  Mode  modification 
method,  Mai*  coefficient!,  Stiffness  coafflcianu 

A  method  of  incorporating  apacacraft  structure!  chan  gat  by 
modifying  existing  fllghl  vehlcla  mode*  M  praaantad.  The 
method  it  appflcabla  for  arbitrary  chan  gat  of  meat,  ttlffneat, 
and  structural  configuration  In  a  limited  area  of  the  vehicle. 


81-561 

Vibration  Environment  of  the  Space  Shuttle  Solid 
Rocket  Booeter  Motor  During  Static  Testa 

D.R.  Mason  ar.d  MA  Behring 
Thiokol  CorpTWasatch  Div.,  P.O.  Box  524,  Brigham 
City,  UT  84302,  Shock  Vib.  Bull,,  U.S.  Naval  Res. 
Lab.,  Proc.,  No.  50,  Pt.  2,  pp  241-245  (Sepi  1980) 
8  figs,  1  .  »ble,  5  refs 

Key  Words:  Sootier  rocketi.  Solid  propellant  rocket  engines. 
Spacecraft  component!,  Space  thuttlet.  Self-excited  vibra¬ 
tion,  Vibration  meaaurement 

During  motor  development,  four  niece  shuttle  booeter  solid 
rocket  motors  were  static  tested.  On  these  motor  test!,  the 
self-induced  vibration  environment  was  monitored  at  numer¬ 
ous  locations  on  ths  motor.  The  results  of  this  vibration 
environment  survey  ere  summarized  and  compared  to  flight 
criteria  established  by  NASA  for  locations  on  the  motor. 


81-562 

Low  Frequency  Structural  Dynamic*  of  the  Space 
Shuttle  Solid  Rocket  Booeter  Motor  During  Static 
Teats 

M  A.  Behring  and  D.R.  Mason 
Thiokol  Corp./Wasatch  Div.,  Brigham  City,  UT 
84302,  Shock  Vib.  Bull.,  U.S.  Naval  Res.  Lab.,  Proc., 
No.  50.  Pt.  2,  pp  235-239  (Sept  1980)  1 1  figs,  1 
table,  3  refs 

Key  Words:  Boosts r  rockets.  Solid  propellent  rocket  engines. 
Spacecraft  components.  Space  Uiuttles,  Oscillation,  Low 
frequencies 


Low  frequency  osctflMlons  in  meeeuied  thrust  have  occurred 
during  static  testing  ol  the  space  shuttle  solid  rocket  booster 
motor.  These  measured  thrust  oeclllstions  are  believed  to  be 
associated  with  oscUletions  In  chamber  pressure,  but  are 
much  lerpr  then  can  be  directly  attributed  to  observed 
pressure  osculations  from  e  ballistic  consideration  only.  This 
PU>er  describes  the  development  of  •  mathematical  model 
simulating  the  motor  in  the  test  stand  and  describes  analyti¬ 
cal  studies  Into  the  elfects  of  smell  amplitude,  chamber 
pressure  oscillations  on  measured  thrust. 


81-563 

Predicting  Ike  Motion  of  Flyer  Plate*  Drive  by 
LigM-Uitialed  Explokve  for  Impulse  Loading  Experi¬ 
ment* 

R.A,  Bunham 

Explosives  Testing  Div.  1533,  Sandia  Labs,,  Albu 
querquo,  NM  87185,  Shock  Vib,  Bull.,  U.S.  Naval 
Res.  Lab.,  Proc,,  No,  50,  Pt.  4,  pp  191-198  (Sept 
1980)  10  figs.  12  refs 

Kty  Words:  Fist*!,  Reentry  vehicles.  Impact  response  (me- 
chin  leal).  Explosives 

The  possibility  of  using  IHptt-inltiated  high  explosive  to 
accelerate  thin  flyer  plates  to  hljpi  velocities  for  Impulse 
loading  which  may  produce  both  material  and  structural 
response  is  explored.  A  simplified  model  of  the  exp'oslve 
multipoint  detonation  and  expansion  process  Is  developed 
which  leads  to  •  calculation  of  the  motion  of  the  flyer 
piste.  Comparisons  era  made  between  cdculstlons  end 
measurements  from  experiments. 


81-564 

An  Experimental  Investigation  of  Noiae  Attenuating 
Techniques  for  Space-Shuttle  Canister* 

L.  Mirandy,  F.  On,  and  J.  Scott 
General  Electric  Co.,  Space  Div.,  P.O.  Box  8555, 
Philadelphia,  PA,  Shock  Vib.  Bull.,  U.S.  Naval  Res. 
Lab.,  Proc.,  No.  50,  Pt.  4,  pp  77-89  (Sept  1980) 
19  figs,  1  table,  5  refs 

K*y  Words:  Spscs  shuttles.  Noise  reduction 

A  model  of  the  space  shuttle  thermal  canister  has  been 
acoustically  tested  to  determine  the  amount  of  nois*  at¬ 
tenuation  which  could  be  derived  using  e  simple,  single-wall 
canister  construction  having  rectangular  shape.  Acoustic 
tasting  was  performed  on  the  basic  canister  and  with  th* 
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following  noiseatisnueting  design  modifications  an  interior 
baffle  with  varying  degrees  ot  absorptive  matarlal  covering 
on  tha  Inteiloi  surfaces,  and  with  conitrelnvdiayei  visco 
ala* tic  damping  snips  bonded  to  tha  canittai  exterior . 


81563 

Elinimatson  of  a  Ularrrtr  Frryurisry  Acoustical 
Phenomenon  Associated  with  tha  Spier  Shuttle  Main 
Engine  Oxidizer  Valve-Duct  Syetem 

L.A.  Schut/cnhotw,  J.H.  Jones  H.L  .  Jewell,  .ind  M.b. 
Hyjn 

NASA/Geoige  L.  Marshall  Space  f  light  Ctr.,  Marshall 
Space  Flight  Ctr,,  AL  3B812,  St»> »ck.  Vib.  Unit.,  U.S, 
Naval  Res.  Lab,,  Piuc..  No.  SO,  Pt.  2,  |>|>  247-2‘j‘j 
(Sept  1980)  10  fiys,  2  inly 

Kay  Word!:  Space  ehuttlee.  Duett,  Acoutttc  propartlat 

In  the  development  ol  the  epace  thuttle  >nalii  englnet,  various 
unpredictable  dynamical  phenomena  were  experienced  which 
have  reeulted  In  engine  thutdown  or  lalluret,  eg.,  lirat.  One 
euch  dynamical  phenomenon  conilitad  ot  an  acoutttc al 
bun  at  7300  Hi  In  the  vicinity  ol  the  main  oxkfiier  valve. 
The  method  ot  Itolatlng  the  bun  phenomenon,  identifying 
the  mechenitm,  and  developing  a  tlx  to  eliminate  the  bun 
le  prevented  together  with  eupportlng  data. 


81-566 

Some  Space  Shuttle  Tilc/Strain-laolator-fad  Sinu¬ 
soidal  Vibration  Teata 

H.  Miserentino,  L.D.  Pinson,  and  S.A.  Leadbetter 
NASA  Langley  Res.  Ctr..  Hampton,  VA,  Rept.  No. 
NASA-TM-8 18S3, 27  pp  (July  1980) 

N80-29766 

Kay  Words:  Space  ihuttlee.  Spacecraft  component!,  Itoleton, 
Vibration  tettl 

Vibration  taeti  were  performed  on  the  tile/itrain-iiolator- 
pad  eyetam  ueed  ae  thermal  protection  for  the  epace  thuttle 
orbltar.  Experimental  data  on  normal  and  Indiana  vibration 
reeponee  and  damping  propartlat  are  prevented. 


81-567 

Shock  Induced  in  Miaales  During  Track  Transport 

D.B.  Meeker  and  J.A,  Sears 

Pacific  Missile  Test  Ctr.,  Point  Mugu.u  A,  Shock  Vib, 


Hull.,  U.S.  N.IV.II  lies.  L.ib„  Pmh  .,  No.  'j0,  Pt.  2,  PP 
103-120  (Si'pl  1980)  10  tigs,  4  tables,  2  nds 

Key  Wurdt  Mittilet,  Transportation  ettecu 

The  response  ol  three  ditterent  types  ol  missiles  during 
lour  truck  trips  wet  measured,  Tha  shock  response  peaks 
were  tound  to  have  an  exponential  distribution  In  ampli¬ 
tude.  Tha  spectrum  ol  the  shocks  was  datlned  In  terms  ot 
the  level  which  is  exceeded  at  a  given  rata. 


BIOLOGICAL  SYSTEMS 


HUMAN 

(Alsu  sou  Nos.  537, 689) 


81-568 

The  Effect  of  3-25  lie  Vibration  on  the  Legibility 
of  Numeric  Light  Emitting  Diode  Diapiaya 

M.L,  Johnston  and  J.H.  Wharf 

Roydl  Aircraft  Establishment,  Farnborough,  UK, 
In  AGARD  High-Speed,  Low-Level  Flight,  9  pp 
(Mar  1980) 

N80-30003 

Key  Words:  Vibration  excitation.  Human  response 

The  effects  of  3-25  Hi  sinusoidal  vibration  xt  an  rmt  accel¬ 
eration  level  of  2&  m/t3  in  both  the  vertical  end  lateral 
exes  on  the  performance  of  a  reading  task  are  described. 
The  task  was  to  read  aloud  numaric  characters  presented  on 
e  yellow  high  luminance  light  emitting  diode  display  which 
wet  designed  for  the  military  cockpit. 


81-569 

The  Effects  of  Aircraft  Vibration  on  Vision 

G.R.  Barnes 

Royal  Air  Force  Inst,  of  Aviation  Medicine,  Farn¬ 
borough,  UK,  In  AGARD  High-Sireed,  Low-Level 
Flight,  1 1  pp  (Mar  1980) 

N80-30002 

Kay  Words:  Aircraft  vibration.  Human  response 

Movements  of  tha  head  resulting  from  aircraft  vibration 
wars  investigated  in  terms  of  their  effects  on  visual  perfor- 
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menus.  Melor  emphasis  w«  placed  on  the  limitations  in  the 
response  ot  the  pursuit  reflex  and  the  vestibulo  ocular  relies 


MECHANICAL  COMPONENTS 


ABSORBERS  AND  ISOLATORS 

(Alto  sue  No,  tIJ'j) 


81-570 

Head  Movements  Induced  by  Vertical  Vibratiosu 

L.  Vogt,  L.  Schwartz,  and  H.  Mur  tuns 
Inst.  f.  F lugrmrdi/in,  Duutsctiu  Forschunys-  und  Vui- 
suchsanstall  f.  Luft  und  Haumfahrt.  Bonn,  W,  Ger¬ 
many,  In  AGARU  High-Speed,  Low  Level  Flight, 
14  pp  (Mar  1980) 

N80- 10000 

Key  Wonts:  Vibration  excitation,  Human  response 

Eleven  subjects  were  vibrated  on  a  aCiaka  -table  in  the  fre¬ 
quency  range  of  2  Hz  to  10  Hz  to  assets  the  complex  head 
motion  Induced  by  resit  mechanical  vibration.  Acceleration 
amplitude  was  sinusoidal  and  held  constant  at  0.36  g  (rmt). 
The  results  are  given  at  different  tranamistibility  curves  for 
vertical  and  horizontal  heed  motion. 


ANIMAL 


81-571 

Shock  and  Vibration  environment  in  a  Livestock 
Trailer 

M.T.  T urc/yn,  D.G.  Stevens,  and  T.FI.  Camp 
U.S.  Dept,  of  Agriculture,  Boltsville,  MD,  Shock 
Vib.  Bull,,  U.S.  Naval  Res.  Lab.,  Proc.,  No.  50,  Pt,  2, 
pp91  101  (Sept  1980)  5  figs,  4  tables,  12  refs 

Key  Words:  Animal  response.  Transportation  effects 

Measurements  indicate  that  the  intensity  of  the  shock  and 
vibrational  inputs  to  cattle  being  transported  by  livestock 
trailer  are  dependent  upon  tire  pressure,  load  weight,  and 
position  within  the  trailer.  Cattle  positioned  at  the  rear  of 
the  trailer  will  experience  the  highest  shock  and  vibrational 
amplitudes. 


81-572 

In-Fluid  Cylindrical  Beam  Vibration  with  Multi- 
Degree  of  Freedom  Abaorfoera 

B.fc.  Sandman  and  J.S.  Griffin 

Naval  Underwater  Systums  Ctr.,  Newport,  Rl  02840, 
Shock  Vib.  Bull.,  U.S.  Naval  Ros.  Lab.,  Proc,,  No.  00, 
Pl.J.PP  1 1  -20  (Sept  1980)  6  figs,  10  rufs 

Key  Words:  Vibration  absorption  (equipment).  Beams,  Fluid- 
induced  excitation.  Multidegree  ot  freedom  iyttemt 

A  theoretical  study  of  the  effects  ot  vibration  absorbers 
with  twopoint  attachments  end  possessing  both  translation 
end  rotational  degrees  of  freedom  Is  considered.  The  analysis 
demonstrates  the  duel  tuning  of  rocking  and  translating 
absorber  resonances  to  produce  attenuation  of  two  low-order 
beam  mode  resonances.  Cantilevered  and  free -free  hollow 
Timoshenko  beam  configurations  are  utilized  as  ths  basis 
for  the  presentation  ol  results. 


81-573 

A  New  Method  of  Improving  Spectra  Shaping  in 
Reverberant  Chambers 

J.N.  Scoff  and  R.L.  Burkhardf 
NASA  Goddard  Space  Flight  Ctr.,  Greenbelt,  MD 
20771,  Shock  Vib.  Bull.,  U.S.  Naval  Res.  Lab., 
Proc.,  No.  50,  Pt.  2,  pp  207-215  (Sept  1980)  13  figs, 
1  table,  9  refs 

Key  Words:  Acoustic  linings.  Ducts,  Reverberation  chambers 

The  use  of  acoustic  suppression  to  line  the  horn  duct  of  • 
reverberant  noise  chamber  in  an  effort  to  enhance  the  spec¬ 
trum  shaping  capability  of  tha  chamber  it  studied.  Construc¬ 
tion  of  the  liner  and  the  evaluation  of  the  liner  to  determine 
Its  ettenuetion  characteristics  ere  described. 


81-574 

Modeling  a  Temperature  Senative  Confined  Cushion¬ 
ing  System 

V.P.  Kobler,  R.M.  Wyskida,  and  J.D.  Johannes 


53 


U.S.  Army  Mlwlu  Command,  Huntsvlllu,  AL  J5809, 
Shock  Vib.  Bull..  U.S.  Naval  Hus.  Lai).,  Proc.,  No.  50, 
Pt.  4,  |i|i  25  33  (St'iil  1980)  7  figs,  8  tablos,  10  ruls 

Key  Words  Packaging  materials.  Impact  response  (mechani¬ 
cal).  Drop  tests 

This  paper  reports  on  the  modeling  ol  the  Impact  response 
lor  the  Minted  cushioning  materld  In  the  confined  state. 
This  objective  nr  as  satisfied  throu^r  the  development  of  an 
experimental  drop  test  design,  conducting  an  extensive  drop 
tost  program,  and  then  moddlng  the  resultant  test  data.  A 
general  mathematical  model  for  a  confined  cushioning  system 
and  a  general  mathematic  el  model  for  the  exterior  container 
which  surrounds  the  confined  corner  void  configured  cush¬ 
ions  are  presented. 


81-575 

How  to  Make  an  Air  Shock  Abeorber 

L.M.  Polent/ 

Plant  Engr.,  34J23),  pp  129-132  (Nov  13,  1980) 
2  figs 

Kay  Words:  Shock  absorbers 

The  dr  shock  absorber  kickback  may  be  prevented  by 
allowing  the  pressurized  sir  to  leak  out  at  a  controlled  rate 
through  the  slots  In  the  cylinder  as  the  piston  Is  driven  back. 
A  method  for  the  cdculation  of  the  dimensions  of  the  piston, 
cylinder  and  the  orifices  for  such  a  shock  absorber  is  pre¬ 
sented  and  illustrated  by  an  example. 


81-576 

Preliminary  Hard  neat  Evaluation  Procedure  for 
Identifying  Shock  Isolation  Requirements 

R.J.  Bradshaw  and  P.N.  Sonrwnburg 
U.S.  Army  Engineer  Div..  Huntsville,  Huntsville,  AL, 
Shock  Vib.  Bull.,  U.S.  Naval  Res.  Lab.,  Proc,,  No.  50, 
Pt.  4,  pp  35-57  (Sept  1980)  8  figs,  59  refs 

Kay  Words:  Shock  isolation,  Hardened  Initdlations,  Missiles, 
Shock  taste.  Data  processing 

A  procedure  based  on  past  test  sxperlence  that  can  ba  used 
during  the  early  design  phase  to  Identify  shock  Isolation 
requirements  is  presented.  It  is  baaed  on  the  shock  test 
results  for  the  equipment  Installed  In  the  SAFEGUARD 
Ballistic  Missile  Defame  System.  These  shock  taste  cover 
over  300  commercial  Items  of  equipment  found  In  mechani¬ 


cal  and  electrical  systems  The  procedure  is  written  to  and  tor 
designers  of  future  land-beaed  hardened  facilities  (nucleer 
or  non-nuclear)  that  use  commercial  equipment  tor  which  no 
fragility  date  exists. 


81-577 

Agricultural  Tractor  diaaasi  Suspension  System  for 
Improved  Ride  Comfort 

P.W.  Claar,  II,  F.  Budiulu,  SJ.  Marluy,  and  P.N.  Shuth 
Iowa  Statu  Univ.,  SAL  Pa|»ur  No.  801020,  36  pp,  32 
figs,  4  tables,  2 1  refs 

Kty  Words:  Agricultural  machinery.  Tractors,  Suspension 
systsms  (vehicles) 

An  exploratory  concept  for  a  chasels  suspension  system  for 
Improving  the  operator  rid#  comfort  of  an  agricultural  tractor 
it  presented.  The  criteria  and  concepts  Incorporated  into  the 
design  of  a  hybrid  leading  and  trailing  arm  chassis  suspension 
system  are  described.  Evaluation  of  this  suspension  system 
and  its  parameters  are  discussed  by  simulating  nine  different 
tractor  and  nine  different  tractor-plow  models,  derived  from 
the  various  combination  of  tumention  configurations  and 
operator  cd>  locations.  A  generalized  mechanical  system 
simulation  program  It  utilized  to  pradlct  the  dynamic  linear 
transfer  funcion  behavior  of  each  vehicle  model. 


TIRES  AND  WHEELS 


81-578 

Optimizing  Tire/Vehicle  Relationships  for  Beet  Kidd 
Performance 

F,C.  Hausz  and  H.  Akins 

Firestone  Tire  &  Rubber  Co„SAE  Paper  No.  801021, 
16  pp,  14  figs,  2  refs 

Kay  Words:  Interaction:  vehicle-tire.  Tractors,  Agricultural 
machinery 

Traction  performance  testing  Is  conducted  comparing  various 
tire  combinations  on  a  large  two-wheel  drive  farm  tractor. 
The  tasting  compares  different  size  tires  and  dual  applications 
ol  bias  ply  tires.  A  direct  comparison  between  radial  and 
bias  ply  tires  in  tha  same  size  Is  given.  Additional  tasting  Is 
performed  to  determine  fuel  efficiency  comparisons  of  the 
radial  ply  tlra  versus  the  bias  ply  lira. 
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BLADES 

(Altu  too  No.  t>74) 


81-379 

Vibration*  of  a  (lomprrwor  Btif«  with  S  at  die 
Root 

L).I,G.  Jones 

An  Force  Wright  Aeronautical  Lab*.,  Wright  Potter 
son  Af  0,  OH,  Hept.  No.  AFWAL  I  H -804003,  144 
pp  (Apr  1980) 

AD-A08G  8b2/1 

Kay  Word*:  Blade*,  Comprtttor  blade*.  Turbine  blade*,  Slip 
amplitude 

A  timple  discrete  analytic*!  modal  I*  developed  to  repretent 
the  vibration  reaponta  behavior  ol  a  let  engine  compretaor 
or  turbine  blade,  primarily  In  the  fundamental  mode,  allow¬ 
ing  for  ilip  at  the  root  Ty*  anafytit  i*  compared  with  experi¬ 
ment,  and  ag<eer  e.u  i*  found  to  be  satisfactory,  indicating 
that  *ome  of  the  phenomena  involved  can  be  modeled  in  a 
•impie  way. 


BEARINGS 

(Also  too  Not.  403, 499, 506. 507 , 506) 


81-580 

Review  of  Aualytical  Method*  in  Rotor-Bearing 
Dynamic* 

J.W.  Lund 

Dept,  of  Machine  Des.,  Bldg.  403,  The  Technical 
Umv.  of  Denmark,  DK-2800  lyngby,  Denmark, 
Tribology  Inti.,  13  (5).  pp  233-236  (Oct  1 9--*0)  1  fig, 
1 1  refs 

Key  Word*:  Bearing*,  Rotor-bearing lyttami.  Fluid-film  bear¬ 
ing*,  Damping 

In  th*  analysis  of  rotor  dynamic*  the  influence  of  fluid  film 
bearing*  often  play*  a  dacluve  role.  Th*  bearing*  provide  th* 
major  tourc*  of  damping,  thereby  controlling  th*  peak  ampli¬ 
tude  reaponta,  and  their  stiff  net*  properties  affect  th*  critical 
ipaedt  and  the  stability  of  th*  rotor. 


81-581 

Stability  of  Profile  Bore  Bearings:  Influence  of  Bear¬ 
ing  Type  Sekction 


D.N,  Garner,  C.S.  Lee,  iind  1  .A,  Miirtm 
lies,  in  id  Dev.  Organisation,  Hie  Glacier  Metal  to, 
Ltd,,  Alperlon,  Wembley,  Middlesex  MAO  1HD.UK, 
lithology  lntl„  _13  (*>) ,  pp  204  210  (Oft  I960)  9 
figs,  1  table,  4  refs 

Kay  Word*:  Bearing*,  Fluid  film  bearing*.  Rotor*  (machine 
elements) 

Fluid  film  bearings  play  an  important  part  in  determining  and 
controlling  th*  vibration*  of  a  rotor  ayttam.  Under  certain 
condition*,  however,  the  bearing*  can  effectively  caua*  vibra¬ 
tion*.  Information  I*  presented  on  th*  resistance  of  taverai 
common  bearing  type*  to  aaifexcitad  whirl,  and  on  th* 
dynamic  coefficients  of  th*  oil  film  which  influence  th* 
rotor  system.  Certain  simplifying  assumption*  are  necessary 
In  producing  generalised  information,  but  the  data  allow 
realistic  bearing  selections  to  be  made. 


81-582 

Beariug  Failure  Case  Hiatory 

J.l.  Taylor 

Gardmier,  lnc„  P.O.  Box  3269,  Tampa,  FL.  Proc. 
Machinery  Vibration  Monitoring  and  Analysis  semi 
nar,  Apr  8-10,  1980,  New  O:  leans,  LA.  pp  157-161. 
5  ligs 

Sponsored  by  Vibration  Institute,  Clarendon  Hills,  IL 

Kay  Words:  Bearings,  Failure  analysis.  Pump* 

A  case  history  ol  a  bearing  failure  i*  presented.  It  contain* 
th*  data  when  th*  bearing  dafacu  were  first  identified 
throutfi  failure  or  removal  from  th*  equipment.  Technique* 
uead  to  predict  the  life  span  of  a  defective  bearing  are  dis¬ 
cussed. 


81-583 

Nutstiag  Thrust  Beariage  for  Oarillatoiy  Application 

G.M.  Blair 

Rollway  Bearing  Div.,  P.O.  Box  4827,  Syracuse,  NY 
13221,  Proc,,  National  Conf,  on  Power  Transmn., 
Oct  1980,  Cleveland,  OH,  pp  167-168,  1  fig 

Key  Words:  Bearing*,  Thrust  bearings.  Vibratory  tools 

Th*  nutating  cylindrical  roller  thrust  bearing  is  designed  for 
us*  in  oscillating  applications  under  normal  load*.  Th* 
design  provides  for  a  controlled  precession  of  th*  roller 
assembly  during  th*  oeeilletory  duty  cycle  which  preclude* 
fretting  damage  and  wear  caused  by  continuous  loading  of 
local  isad  area*. 
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BI-SIM 

Tbe  Hole  of  Oil-Fdm  lltinip  in  Promoting  Shill 
Inal  ability  and  tbr  Keusedial  Kffect  of  Damping 

H,  I  lulmn* 

Sc.licx.il  ul  i  fvgrg,  *i'»l  Si  hiiiiih,  Univ,  ol  5civv«, 
I  alitujf,  Brighton,  Susv-«,  UK,  I  r  itxjlixjv  Inti,,  VI 
(5>,pp243  24B  (O..I  IlklUl  II  tigs,  /  full 

Kay  Words  Bearings,  Oil  wtiirl  phsnomtna.  Damping  etfacts 

Oil -whirl  instability  la  axamlnad  in  the  contaat  ol  rigid  and 
flaxibl*  rotor  aystams  and  tha  uia  ol  extern at  damping  to 
mil i tala  agalnil  loch  mitablllty  it  discussed 


BUBS 

Tbr  Kffect  of  Grooving  and  Bo  it  Shape  on  tbr 
Stability  of  Journal  Bearing! 

M.  Akkok  dud  C.M.McC.  L  ttlus 
liiipuridl  College-  ul  Science  and  lech.,  London  SW7 
2BX,  UK,  ASLL,  Irans.,  23  (4),  pp  431  441  (O  t 
1980)  12  f lys,  24  rets 

Kay  Wordi:  Baaringi,  Journal  baaringi.  Dynamic  liability 

Tha  liability  thraiholdt  ot  lour  banc  lournal  baarmg  typai 
an  found.  Incraaaing  groova  lira  (up  to  00  )  la  found  to 
aaart  a  itrong  daitabllirlng  affact.  Incraaaing  aapoct  ratio 
(UDI  alao  haa  a  daatabillring  affact.  Tha  liability  of  each 
type  wet  found  to  improva  prograuivaly  with  preload. 


81586 

Stiffneaa  and  Damping  Coefficient!  for  Finite  Length 
Step  Journal  Beahngi 

J.C.  Nicholas,  P.E.  Allaire,  and  D.W.  Lewis 
Ingersoll  Rand  Co.,  Phillipsburg,  NJ  08865,  ASLh, 
Trans.,  _2J  (4),  pp  353  382  (Oct  1980)  1b  figs,  8 
tables.  1b  refs 

Kay  Wordi:  Baaringi,  Journal  baaringi,  Stiffneu  coefficient!, 
Damping  coefficients 

Stiff  neat,  damping  and  rigid  rotor  liability  curvai  are  pre- 
ten  tad  for  13,  finiteetep  (preuure  dam),  journal  baaringi  ol 
difftrant  geometries.  Slap  inertia  affects  are  neglected,  but 
the  axial  and  circumferential  effects  of  turbulence  over  the 
entire  bearing  surface  era  included.  Experimental  results  are 
compared  to  a  theoretical  liability  enalyiii  for  a  singitcnau, 
flexible  rotor.  Good  correlation  it  obtained  between  the  pre¬ 


dicted  thaoteticel  liability  threthoid  ipeed  end  tha  expert 
mantai  thiaihoid  ipaad  lor  thraa  tail  cates 


81-587 

An  Analyua  of  tbe  Kffect  of  Journal  Bearing*  with 
llrlscd  Grooves  on  the  Stability  of  a  Vertically 
Mounted  Canned  Motor  Pump 

A.V.  Muddy 

I  nsl.  ut  I  nboluqy,  lJupt.  ul  Mucti,  I  ngry.,  I  fie  Univ, 
ul  Leeds,  Leeds  LS2  9J 1 ,  UK  Iribolcxjy  Inti.,  JJ 
(5).  pp  23/  24)  (Oct  1 080)  4  tigs.  2  tobies.  8  fels 


Kay  Wordi.  Baaringi,  Journal  baaringi.  Rotor -bearing  lyi 
tama,  Pumps 

An  analyin  ot  a  vibration  problem  encountered  on  a  verti¬ 
cally  mounted,  canned  motor  pump  ia  describe  t.  Detail! 
art  given  of  the  lluih  water  lubrication  ayitem  and  the  two 
laminated  pt  ream  journal  baaringi  with  haiical  grooves.  The 
vibrational  behavior  la  described  end  attributed  to  bearing 
instability.  A  aubilitv  analyua  based  upon  a  finite  element 
modal  of  tha  rolor  and  finite  difference  solution  to  the  baar¬ 
mg  aquation!  n  diicuiied 


81-588 

In  Burner  of  Misalignment  of  Support  Journal  Bear¬ 
ings  on  Stability  of  a  Multi-Kotor  Syatrm 

Y.  Hon  and  R.  Uemalsu 

Dept.  ot  Much.  Lngrg.,  Univ.  ot  Tokyo,  Bunkyo-ku. 
Tokyo,  113,  Japan,  Tribology  Inti.,  KH5),  pp  249- 
252  (Oct  1980)  9  tigs,  1  table-,  4  rets 


Kay  Words:  Bearings,  Journal  bearings.  Rotor-bearing  sys¬ 
tems,  Alignment 

For  simplicity,  two  rotor,  tour  bearing  systems  era  con¬ 
sidered.  From  numerical  analysis  of  typical  examples,  it  it 
deduced  that  whan  the  two  rotors  are  tha  tama.  the  bast 
stability  it  obtained  lor  aero-misalignment;  in  cases  whera 
they  art  different,  the  bast  stability  results  from,  in  general, 
a  certain  amount  of  misalignment.  In  the  latter  case,  a 
suitable  intention*)  misalignment  can  b*  useful  for  batter 
stability.  Quasi-catanary  alignment  is  assumed. 


81-589 

Stability  and  Kotordynanura  for  Gu  Lubricated 
Bearings 
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M.  Miifsh 

Dept  of  I  riijig.  St- n-n* »•.  Durham  IJhiv..  South  Moiitf, 
I  Jo  it  i.im  DM  1  Jll.'lK,  I  nl  H 'li  nlv  lull..  13  (b),  |  n  i 

219  m  jut  i  i uwui  f  iiijb.HM!ts 

Kay  Words  Rotor  {waring  systems,  Bearings,  Oat  bearings, 
Whirling 

Recant  research  on  rotor -bearing  dynamics  with  gas  lubri¬ 
cated  bearing!  li  reviewed.  The  behavior  of  a  flambly  mount¬ 
ed  bearing  lyttem  li  deter ibed  and  a  detailed  Inveitlgation 
hat  been  made  of  whirl  oniet  and  whirl  ceuatlon. 


81-590 

Dynamic  Behavior  of  Aerostatic  Krc (angular  Thrual 
Bearing! 

A.K.  Mishra 

Oept.  of  Mech.  fngry..  Regional  Enyrg.  College, 
Rourkula  769008,  Indian,  Wear,  W.  (2).  PP  219- 
229  (June  1980)  9  tigs,  b  refs 

Key  Words:  Bearings,  Thrust  bearings.  Stiffness  coefficients. 
Damping  coefficients 

A  theoretical  study  to  determine  the  dynamic  stiffness  and 
damping  characteristics  of  an  aerostatic  rectangular  thrust 
bearing  is  presented.  The  governing  non-linear  partial  dif¬ 
ferential  equation  of  film  pressure  it  Unearned  using  a 
first-order  perturbation  method.  The  perturbed  equations 
are  solved  numerically  to  determine  the  dynamic  load,  which 
in  turn  gives  the  stiffness  and  damping  characteristics.  The 
affect  of  various  parameters  on  stiffness  and  damping  it  alto 
investigated. 


81-591 

Pump  Bearing*:  Some  Design  Considerations 

A. 8.  Duncan 

Large  Pumps  Dept,,  Weir  Pumps  Ltd.,  Caihcarl 
Works.  Glasgow  G44  4LX,  UK,  Tribology  Inti.,  J_3 
(b).  pp  2b3  (Oct  1980)  4  ligs 

Kay  Words:  Pumps,  Bearings,  Design  techniques 

Recently  more  attention  has  been  given  to  selecting  optimum 
bearing  types  and  determining  the  required  characteristics 
for  pump  applications.  The  trend  hat  been  to  generate  higher 
heads  par  stage  from  higher  operating  speeds  for  economic 
reasons  and  because  of  the  greater  reliability  achievable  with 
fewer  stages  associated  with  shorter  bearing  centers  and  a 


stiff  draft  design  concept.  Avalimillty  of  computer  evalua¬ 
tion  of  multi-baarlng  pump  rotor  critical  speeds  prompted 
itsearch  on  the  stiffness  and  damping  characterlatlct  of  lha 
hydrostatic  bearings  formed  by  pump  Internal  clearance# 
at  well  as  on  ihs  characteristics  of  the  hydrodynamic  (ournal 
bearings  proper. 


GEARS 

I  Situ  No.  6201 


COUPLINGS 

(Also  urn  No.  6101 


81-592 

Estimation  of  Durability  for  Corrugated  Slip  Cou¬ 
pling! 

R,  Kagan  and  V.  Kagan 

Mathematical  Models  and  Algorithms  in  Applied 
Methanes  Problems  (Taikomosios  mechanikos  u/- 
daviniy  maternatmiai  tnodeliai  ir  algorilmai).  Collec¬ 
tion  of  Papers  in  Mechanics.  No.  19.  Ministry  ot 
Higher  education  ot  Lithuanian  SSR  and  Vilnius 
Civil  Engry.  Inst.  Vilnius,  Lithuanian  SSR,  c  1979, 
pp  91-96,  2  figs,  6  refs 

(In  Russian,  summaries  in  Lithuanian  and  English) 
Kay  Words:  Couplings,  Cyclic  loading 

The  paper  considers  problems  ot  stress -ttreined  corrugated 
slip  couplings.  A  method  for  the  estimation  ot  the  cyclic 
strength  of  36HXTI-0  ste  I  slip  coupling  is  presented. 


81-593 

Cora penaa ting  Characteriatica  of  Elastic-Dynamic 
Coupling*  Based  on  Spring  Ring* 

A.-P.  Kavolelis  and  J.  Jurevicius 

Dynamics  and  Strength  of  Structures  (Konstrukciju 

dinamika  ir  atsparuinas).  Collection  of  Papers  in 

Mechanics,  No.  21.  Ministry  of  Higher  Education  of 

Lithuanian  SSR  and  Vilnius  Civil  Engrg.  Inst.  Vilnius, 

Lithuanian  SSR,  c  1980,  pp  83-88,  4  tigs,  4  refs 

(In  Russian,  summaries  in  Lithuanian  and  English) 

Kay  Words:  Couplings,  Springs  (clastic).  Rings 

Compensating  characteristics  of  an  elastic  coupling  art  deter¬ 
mined  by  the  quantity  of  additional  support  comp  ration  at 
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radial .  angular  and  anal  misalignment  of  (h»  |oinmg  in  aft  i  or 
by  thra#  stiffness  components.  In  the  glvan  caaa  avary  hind  ol 
•llffnata  ll  conildarad  to  conuti  ol  two  component*.  alaatlc 
racovailnf  lore#*,  and  oanlrlfugal  lorcai  ol  Ilia  ravo lying 
mat*.  Tha  radial  ttlllnaw  componani  ol  tha  alaatlc  forces 
la  dalarmlnad  by  expressing  potantlal  margy  ol  rings  and  tha 
dalormatlon  componani  la  anpraaaad  by  llclltloua  lorcaa 
and  tha  coalllcianta  ol  Inlluanca  and  by  allllnaaa  coalite lenta. 


81-594 

The  Staady  of  (onpln  Vibrationa  uf  Spring  Kings  of 
Special  Coupling* 

A.  P.  Kavoltrlis 

Dynamics  and  Strength  ol  Structures  (Konsirukti|u 
dinamika  ir  atsparumas).  Collection  ol  Papers  in 
Mechanics,  No.  21.  Ministry  ol  Higher  Lducation  ol 
Lithuanian  SSR  and  Vilnius  Civil  Enyrg.  Inst.  Vilnius, 
Lithuanian  SSR,  c  1980,  pp  57-62,  2  ligs,  3  rets 
(In  Russian,  summaries  in  Lithuanian  and  English) 

Kay  Words:  Couplings,  Ring  aprlnga 

Ring  vibrations  ol  annular  raslllant  centrifugal  couplings 
excited  by  hl|pi  frequencies  are  investigated.  Banding  mo¬ 
ments,  normal  (tensile  or  compressive)  loadings,  tha  lie  Ids  ot 
centrifugal  forces  and  concrate  fastenings  of  ring  taction 
ends  are  cor  fidered.  Natural  frequencies,  mod*  shapes,  and 
parametric  resonance  zones  of  ring  sections  are  calculated. 
Soma  simpl  fled  expressions  for  natural  frequencies  for  more 
complicate  cates  are  obtained 


81-595 

Evaluation  of  Vibro-laaulatitq  Effect*  in  Real  lent 
Centrifugal  Couplings  by  the  Dynamic  Identification 
of  Semi- Coupling* 

A.-P.  Kavolelis,  V.  Kaminskas,  R.  Pupeikis,  and  L. 
Zubavicius 

Dynamics  and  Strength  ol  Structures  (Konstrukciju 
dinamika  ir  atsparumas).  Collection  ol  Papers  in 
Mechanics,  No.  21.  Ministry  ol  Higher  Education 
of  Lithuanian  SSR  and  Vilnius  Civil  Engrg.  Inst. 
Vilnius,  Lithuanian  SSR,  c  1980,  pp  40-51,  4  figs, 
8  refs 

(In  Russian,  summaries  in  Lithuanian  and  English) 

Kay  Words:  Parameter  Identification  technique,  Couplings 

Expert  man  tel  parameter  estimation  of  specific  coupling  units 
Is  considered.  Initial  data  are  gained  from  tha  dynamic  signds 


of  tha  leading  and  rear  parts  ol  the  coupling,  under  a  given 
rotation  vibration  level.  Tha  signals  are  discretized  and 
interpreted  at  implementations  ol  random  signals,  and  thair 
spectral  correlation  analysis  is  performed.  Tha  amplitude 
frequency  parameters  are  estimated  by  meant  of  parameter 
Identification. 


81-596 

The  liar  of  Diaphragm  Couplings  in  Turbomachinery 

C.U.  Gibbons 

Litre trical  &  Fluid  Power  Div.,  The  Bendix  Corp., 
Utica,  NY,  Proc,  Machinery  Vibration  Monitoring  and 
Analysis  seminar,  Apr  8-10,  1980.  New  Orleans,  LA, 
pp  99-1 16,  16  ligs 

Sponsored  by  Vibration  Institute,  Clarendon  Hills,  IL 

Kay  Words:  Couplings,  Dtu>hregm  couplings,  Turbomachlna- 
ry,  Alignment,  Balancing  techniques,  Natural  frequencies 

Tha  historical  development  ol  shaft  couplings  with  emphasis 
on  tha  diaphragm  coupling  it  reviewed  Stresses  in  couplings 
due  to  misalignment  a re  alto  reviewed.  Finally  tha  aspects  of 
balancing  and  axial,  torsional,  and  lateral  natural  frequencies 
Important  to  tystam  design  are  discussed.  Examples  of 
diaphragm  coupling  Installations  ar-  Included. 


FASTENERS 


81-597 

Dynamic  Fail-Safe  Behaviour  of  Sled  Skdelou  Struc¬ 
ture*  Haring  Bolted  Connection* 

U.A.  Girhammar 

Swedish  Council  lor  Bldg.  Res.,  Stockholm,  Sweden, 
Rept.  No.  D13  1980,  ISBN-9 1-540-3215-6,  80  pp 
(1980) 

PB80-200769 

Kay  Words:  Joints  (junctions).  Steal,  Catenaries,  Failure 
analysis 

Tha  dynamic  behavior  of  steal  skeleton  structures  in  the 
area  of  primjry  damage  it  evaluated,  taking  into  account 
tha  real  properties  of  different  baam -to -column  connections 
under  catenary  action.  The  dynamic  damage  endurance 
capacity  of  usual  steal  structures  It  studied.  The  dynamic 
analyses  art  verified  by  experiment*. 
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81-598 

Dyaamk-  l-oadmji  of  Metal  Riveted  JotaU 

H.L,  Siorakuwski,  CA.  Moss,  J.  Huovur,  iind  W.S. 
Stuck  I<jihJ 

Uupl.  ul  I  nyrg,  Scionu'v  Umv,  ot  Florida,  Games 
/illu,  I  L  326 1 1 ,  Shock  ViLi.  bull.,  U,S,  Naval  Hos. 
Lab.,  F’roc.,  No,  50.  Pt.  4,  |ip  159-1  74  (Sapt  1980) 
1 1  tigs,  3  tdbltti,  1  rtifs 

Kay  Word*  Joints  (junctions),  Dynamic  tMts 

Rssults  ol  a  sarMs  of  lasts  to  determine  tha  affacts  of  dynam¬ 
ic  loading  on  riveted  Joints  ot  thin  metal  structures  are  pre¬ 
sented.  Dynamic  tests  mere  performed  on  strain  gaga  Instru¬ 
mented  tensile  specimens  mith  a  precut  central  hole  to 
determine  the  effect  of  stress  concentrations.  Dynamic  tests 
mere  alto  conducted  on  riveted  tensile  specimens  of  various 
types.  Comparison  of  the  results  of  tha  dynamic  tensile  test 
data  mlth  results  of  blast  loaded  riveted  panels  showed  very 
good  qualitative  agreement. 


81-599 

Ob  Methods  of  Screw  Threads  for  Estimation  of 
Coapliap  Under  Cyclic  Loadittf 

V.  Kagan,  M.-K.  Leonavicius.  and  A.  Krenevicius 
Mathematical  Models  and  Algorithms  in  Applied 
Mechanics  Problems  (Taikomosios  mechanikos  u/- 
daviniu  matematiniai  modeliai  ir  algoritmai).  Collec¬ 
tion  ot  Papers  in  Mechanics.  No.  19.  Ministry  of 
Higher  Education  ot  Lithuanian  SSR  and  Vilnius 
Civil  Engrg.  Inst.  Vilnius,  Lithuanian  SSR,  c  1979, 
PP  73-83, 1  fig,  10  refs 

(In  Russian,  summaries  in  Lithuanian  and  English) 

Kay  Words:  Scrams,  Couplings,  Cyclic  loading.  Fatigue  Ufa 

Methods  for  tha  computation  of  tha  endurance  of  screw 
threads  under  mechanical  cyclic  loading  are  presented.  Tha 
endurance  it  frequency  dependant;  however,  low-frequency 
fatigue  it  not  yet  adequately  investigated  experimentally. 


81-600 

Estimation  of  Screw  Threads  Cowpliap  with  Regard 
to  Kinetica  Fracture 

V.  Kagan  and  M.K.  Leonavicius 

Mathematical  Models  and  Algorithms  in  Applied 

Mechanics  Problems  (Taikomosios  mechanikos  u i- 


davimu  mutumaliniui  modeliai  ir  algoritmai).  Coder 
tion  ot  Papuis  in  Mechanics.  No,  19.  Ministry  ot 
Htglier  Lducation  uf  Lithuanian  SSR  and  Vilnius 
Civil  Lngrg,  Inst.  Vilnius,  Lithuanian  SSR.  t  1979, 
jjp  84-90, 2  figs,  5  refs 

(In  Russian,  summaries  in  Lithuanian  and  English) 

Key  Words:  (crows.  Fatigue  life,  Low  frequencies 

A  method  tor  the  calculation  ot  tha  fatigue  Ilf#  of  screw 
threads  under  low  frequency  excitation  Is  described.  The 
method  Is  baaed  on  fracture  kinetics. 


LINKAGES 


81-601 

A  Theory  of  Cob  tact  Lose  at  Reaohite  JotaU  with 
UearaMce 

R.S.  Haines 

Umv.  ot  Newcastle-upon-Tyne,  J.  Mech.  Engr.  Sci„ 
22  (3).  pp  129-136  (June  19801.5  figs.  10  rots 

Kay  Words:  Joints  (junctions).  Linkages,  Follower  forces. 
Contact  vibration 

Equations  are  derived  that  describe  the  conditions  at  e  gener¬ 
al  idealized  revolute  joint,  with  clearance  but  with  no  hydro- 
dynamic  lubrication  present.  The  jquetlons  are  governed  by 
three  dimensionless  parameters  that  depend  on  the  nominal 
motion,  mesa  distribution  and  influence  coefficient*  of  tha 
linkage  in  which  tha  joint  appears,  a*  wall  a*  the  clearance 
magnitude.  A  aerial  of  numerical  solutions  of  the  aquations 
Is  used  to  predict  the  conditions  under  which  contact  1s  lost, 
leading  to  impacts.  Results  are  presented  in  the  form  of  e 
design  chert  end  Implications  are  discuaaed. 


VALVES 


81-602 

Beatiag  Noiee  iw  Fluid  System* 

Engr.  Matl.  De&.,_24  (8).  pp  44-50  (Sept  1980)  12  figs 

Key  Words:  Pumps,  Vsfvas,  Nois*  reduction 

Noise  generation  and  reduction  in  pumps  and  valves  I* 
discussed.  The  efficiency  and  installation  of  several  silencers 
Is  reviewed. 
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SEALS 


81403 

T  eating  uf  Turbulent  Seda  fur  KoUrrdyuarasc  Coeffi- 
ctruU 

L),W,  Childs,  J.B.  Druuman.  ami  S.b.  Childs 
Mech,  t  ngrg,  Dept.,  Louisville  Univ.,  Louisville,  KY. 
In  NASA  Lewis  Res.  Ctr.  Rotordyn,  Instability 
Probl,  in  High  Performance  Turbomathinery,  pp  121- 
1J8  (1980) 

N80  29714 

Key  Words:  Rotors  (machine  elements),  Satis  (stoppers). 
Dynamic  tests,  Stiftneex  coefficients.  Damping  coefficients, 
Mess  coefficients 

A  test  program  dr/eloped  for  dynamic  testing  of  straight 
end  convergent-tai  ered  teals,  with  the  capability  of  sepa¬ 
rately  determining  both  direct  and  crostcoupied  stiffness, 
damping,  and  adde  mass  coefficients  Is  described. 


81404 

Evaluation  of  Instability  Force-  of  Labyrinth  Seals 
in  Turbines  or  Cosnpreaaors 

T.  Iwatsubo 

Kobe  Univ.,  Kobe.  Japan,  NASA  Lewis  Res.  Ctr. 
Rotordyn.  Instability  Probl.  in  High  -Per  lormance 
Turbomachinery,  pp  139-167  (1980) 

N80-297 15 

Key  Words:  Roton  (machine  elements).  Seals  (stoppers). 
Turbine  components.  Compressors,  Fluid-induced  excita¬ 
tion 

The  effects  of  a  force  induced  by  the  labyrinth  seal  on  the 
stability  of  rotor  systems  and  the  factors  of  the  seal  which 
affect  the  stability  are  investigated . 


81405 

Damping  in  Ring  Seals  for  Compressible  Fluids 

D.P.  Fleming 

NASA  Lewis  Res.  Ctr.,  Cleveland,  OH,  NASA  Lewis 
Res.  Ctr.  Rotordyn.  Instability  Probl,  in  High-Perfor¬ 
mance  Turbomachinery,  pp  169-188  (1980) 
N80-29716 


Kay  Words  teals  Isloppers),  Damping  sflecli,  Rotors  (me 
chine  elements) 

An  analysis  is  presented  to  calculate  damping  in  ring  seats 
for  e  compressible  Hold.  Results  show  that  damping  in 
tapered  ring  teals  It  less  then  that  in  straight  bore  ring  seels 
for  the  tame  minimum  clearance. 


81406 

Flow-Induced  Spritsg  CorffirirnU  of  Labyrinth  Seals 
for  Application  in  Kotor  Dynamics 

H.  UofickoH  and  J.  Wachter 

Imlilut  (.  1  hnfrniM.ho  Stroemungvnaschirieri,  Stutt¬ 
gart,  Univ.,  West  Germany,  NASA  Lewis  Res.  Ctf, 
Rotordyn.  Instability  Probl.  in  High-Performance 
Turbomachinery,  |i|i  189-212  (1980) 

N80-297 1 7 

Kay  Words:  Rotors  (machine  elements).  Seels  (stoppers), 
Fluid-Induced  excitation.  Spring  constants.  Rotors  (machine 
elements) 

Flow  Induced  aerodynamic  spring  coehlclants  ot  labyrinth 
teals  are  discussed  end  the  restoring  force  in  p  e  deflection 
plane  of  the  rotor  end  the  lateral  force  acting  perpendicularly 
to  It  ere  alto  considered.  The  effects  of  operational  condi¬ 
tions  on  the  spring  characteristics  of  these  components  ere 
examined,  such  as  differential  pressure,  speed,  inlet  flow 
conditions,  and  the  geometry  ol  the  labyrinth  seels. 


STRUCTURAL  COMPONENTS 


CABLES 


81407 

Mooring  Dynasties:  Computer  Models  and  Expert- 
menta  at  a  Sixty  Foot  Scale 

D.B.  Dillon 

EG  and  G  Washington  Analytical  Services  Ctr,,  Inc., 
Rockville,  MD,  Rept.  No.  EG/G-TR4999-0004.  95 
pp  (July  1980) 

AD-A086  854/7 

Kay  Words:  Moorings,  Cabltt  (ropes).  Computer  programs 

A  series  of  dynamic  cable  experiments  It  conducted  in  order 
to  evaluate  computer  models  of  cable  systems  used  in  the 
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i 


ocean.  The  results  til  an  Mtwifntni  using  00  fool  cablet 
are  compared  to  imo  comiiuier  simulations  in  this  report 


81-608 

Dytumira  of  1-otig  Y  r  rival  (iiUn 

I  .H.Wulft 

Wtislingluru*.'  H&l)  Of..  Pitlvlnirgi.  PA,  Shock  Vilr. 
Hull,,  U.S.  NjvjI  Hoy.  L-ib..  1’iui ,,  No.  ‘jO,  P(.  J,  i>|» 
(>3  /U  |Sf|il  I9BCI)  /  tigs,  J  refs 

Key  Words-  Cables  (ropes),  Slimgi,  Free  vibration 

Natural  periods  ot  vibration  ot  c abler  ara  determined  from 
tha  homogeneous  rolution  to  tira  aquation  ot  motion  lor 
a  flenble  string  (with  gravity  altactl)  which  It  Iliad  at 
both  vndt  and  matched  under  applied  tension.  Curvet 
containing  fundamental  period*  ol  vibration  lor  cablet  ol 
verloui  ivaif^u  par  unit  length  and  applied  leniion  condi 
tlom  ara  presented  at  a  function  ol  cable  length.  Compart- 
torn  to  tha  tolutlont  ol  tha  clatalcal  vibrating  itnng  ara  made 
to  illuitrete  tha  discrepancies  that  would  occur  it  tha  meurve 
cablet  ware  modeled  at  the  claaalcal  vibrating  itnng. 


BEAMS 

(Alto  v«  Not.  b 30.  b77 . 62b. 7 10) 


81-609 

Dynamic  Large-Displacement  Analyse  of  Cursed 
Beam*  Involving  Shear  Deformation 

I.  Sheinman 

Faculty  of  Civil  Engrg.,  Technion  -  Israel  Inst,  of 
lech.,  Haifa,  Israel.  Inti.  J.  Solids  Struc..  16  (11), 
pp  1 037- 1050  (1980)  11  figs,  15  refs 

Kay  Wordt:  Beami,  Curved  beamt.  Shear  deformation  ef¬ 
fect!,  Rotatory  inertia  effects.  Geometric  Imperfection  ef¬ 
fect!,  Viscous  damping 

A  general  analytical  and  numerical  procedure,  bated  on 
large  deflection  and  email  rotation,  is  developed  for  an 
arbitrary  plana  curved  beam  made  of  linear  elastic  material 
and  subjected  to  arbitrary  dynamic  loading.  Tha  aquations 
of  motions  admit  shear  deformation,  rotary  inertia, geometri¬ 
cal  initial  imperfections  and  viscous  damping.  Three  numeri¬ 
cal  examples  involving  dynamic  buckling  are  presented  and 
tha  influence  of  shear  stiffnets  is  considered. 


81-610 

A I  tenet  a  Ison  of  Structure  Bonn-  Sound  of  Heassa  by 
Itnpedajecrt  Attached  to  (hr  Side-  (Korperarhall- 
datepfung  bat  HaJhr-a  dumb  eetllirh  angrbrarhlr 
Widen*  aide) 

M .  f lix.k  I 

Institof  f.  Imliniy.lv  Akuslik  dur  JU  Horliu,  A<  us- 
lK.i,  45  (4).  pp  201-2U8  (Aug  1980)  4  figs,  B  rots 
(In  Gofmjii) 

Kay  INordt  Beamt,  Mechanical  Impedance,  Ducts,  Sound 
attenuation 

By  analogy  to  tha  theory  ot  airborne  sound  attenuation  In 
ducts  tha  attenuation  of  structure  borne  sound  Is  Invest! 
gated  when  locally  reacting  mechanical  impedances  are 
attached  to  a  beam.  Calculations  thorn  soma  similarities  with 
sound  attenuation  in  duett.  It  Is  shown  that  for  certain  com¬ 
plex  values  of  tha  impedance  a  rather  hi^i  attenuation  can 
be  achieved. 


81-611 

Application  of  a*  Llasto-Plastic  Coat*!  Force 
Principle  in  a  Simplified  Theory  for  a  Bending  Impact 
of  a  Beam  ( Vereinfachte  Tbeoiie  dea  Biegeatoeeee  auf 
einen  BaJketi  bei  eiaetopi aatiachrm  KonUktkraftge- 
aeta) 

H.  Sthwieger  and  H.  Dombrowski 
Fortschrift-Ber.  VDI-Zeiischr.,  Series  1,  No,  64 
(1980)  76  pp,  1  table,  27  figs.  Price.  49-DM.  Sum- 
niariyed  in  VDI  Zt.  122  (15/16).  p  630  (Aug  1980). 
Avail  VDI  Vg,  GmbH,  Poslfach  1139,  4000  Dusscl- 
dorf  1 ,  Germany 
(In  German) 

Kay  Wordt:  Btamt,  I  lax  oral  vibrations  Impact  response 
(mechanical) 

Tha  dynamic  response  of  a  transversely  Impacted  beam  it 
datarmlnad  from  tha  parameters  of  contact  force  laws  for 
sal  acted  impact  combinations  if  tha  maximum  loading  oc¬ 
curs  in  tha  early  stages  of  alternating  action  between  impact¬ 
ing  meat  and  the  beam.  A  theory  for  this  early  stage  Is 
presented  which  provides  a  simple  calculation  of  the  impact 
force,  tha  tensile  strength  as  wall  as  deflection,  taking  into 
account  the  ei  as  to -pi  attic  contact  force  law*.  Tha  theory 
uses  simple  differential  aquations  of  beam  vibrations;  ro¬ 
tatory  inertia,  transverse  sheer  deformation  and  damping  are 
not  taken  into  consideration. 
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CYLINDERS 


81-612 

Dyuaic  Stability  of  Fibrous  Composite  Cy  linden 
Under  Pulse  Loadbtg 

R.J,  Stuart  and  S.  Dhddiiurdjdn 
Collage  of  Eng-g.,  San  Uiogo  Statu  Umv.,  San  Uiugo, 
CA  92182,  Shock  Vib,  Bull.,  U.S,  Naval  Rus.  Lab., 
Proc.,  No,  SO,  Pt.  J.  pp  21  2‘j  ISapl  1980)  1  fig, 
8  rats 

Kay  Wonts:  Cylinders,  Composite  mourtdft,  Fiber  compos 
ltd*.  Pulse  dMlIMlon 

Tfw  stability  of  composite  cylindrical  tfiaflt  with  general 
boundary  conditions  subjected  to  pressure  pulM  load!  It 
Investigated.  Tht  governing  dltfarantlai  aquations  of  motion 
of  an  orthotropic  cylindrical  diall  subjected  to  normal 
pra ssurt  art  reduced  to  gana retired  DonnaH't  cylindrical  diall 
theory.  By  neglecting  higher  order  terms,  theca  aquations  are 
further  reduced  to  a  tingle  eighth  order  differential  equation 
In  terms  of  the  radial  displacement. 


PLATES 

(Alto  sae  Not.  530. 563. 62b) 


81-613 

The  Improvement  of  Traaaniaaoa-Lom  by  That 
Flats*  ip  g  Certain  Pi  at —re  of  Build  u^-EJemeaU 
(Die  Verb  rear  mag  lar  Schaldammung  dnreb  Vor- 
satxackalea) 

W.  Kuhl 

Anschrift  des  Verfassers.  Am  Reijenbrook  /A, 
D-2000.  Hamburg  67,  Acustica,  45  (4),  pp  228-237 
(Aug  1980)  14  figs,  18  refs 
(In  German) 

Kay  Wonts:  Placet,  Sound  transmission  lost.  Acoustic  absorp¬ 
tion,  Buildings,  Noise  reduction 

Thin  plates  in  a  certain  distance  of  •  thick  wall  or  calling 
Improve  their  transmission -ioae,  Independent  of  their  ex¬ 
citement  by  air-boma  sound  or  structure -borne  sound.  When 
the  structure  bo  me  sound  coupling  of  both  structural  is 
small,  the  thin  plate  la  mainly  excited  through  the  air-cushion 
between  them.  The  improvement  of  transmission -foes  is  great¬ 
est  whan  the  air  space  it  aim  oat  filled  with  porous  absorbing 
material.  At  higher  frequencies  the  Improvement  it  limited 
by  the  air-boma  sound  Iran  amission -loss  of  the  thin  piste. 
Nevertheless  It  can  be  Inert  seed  considerably  by  the  damping 


of  the  sound  propagating  through  the  absorbing  material 
It  Is  possible  to  calculate  the  overall  transmission  loss  ovei 
a  very  broad  frequency  range. 


81-614 

Excitation  of  Vibraliosu  —4  of  Aerial  Soml  by  Ibe 
Impart  of  a  Free  Turbulent  Jel  Perpendicularly  with 
aa  Elastic  Plate  (Luft-  ual  Korpendialleneufuiig  bei 
seak 'editor  Aastramnag  eiuer  elaatiarbe*  Platte 
dutch  emeu  turbuleutou  Freistrahl  us  LufI) 

W,  Bohnku 

I  fist  i  tu  t  f,  I  tH.liniM.h<!  Ak.  listrk.  dur  I  <-UifiiM.fn.-ri 
Unrvursitat  Berlin,  Germany,  Anisina,  46  (4).  pp 
282-293  (Aug  1980)  «9  figs,  1/  rots 
(In  German) 

Kay  Words:  Platts,  Sound  propagation.  Vibration  response. 
Turbulence 

An  aluminium  plats  in  a  state  of  vtbretlon  Is  excited  by  e 
tree -|et.  The  vibrations  are  recorded  for  various  relative 
distances.  Mafor  characteristics  of  the  pressure  field  In  the 
neighborhood  of  the  plate  surface  ere  measured.  From  this 
data  It  is  possible  assuming  that  the  ret  velocity  and  the 
degree  of  turbulence  along  the  axis,  in  the  absence  of  the 
plate,  art  equally  known,  to  calculate  the  mechanical  power 
of  the  vtorationai  intensity  ol  the  strip  sound  radiated  by 
the  plate. 


81-615 

Application  of  Theory  of  Optimal  Filtering  to  Bound¬ 
ary  Problems  of  Dynamics  of  Plates 

A.  Waberski 

Tech.  Univ.  of  Gliwice,  Poland,  J.  Tech.  Phys.,  21 
(1),pp  111-124(1980)  15  refs 

Keywords:  Plates,  Vibration  analysis 

The  vibration  of  thin  plates  in  the  pretence  of  random 
disturbances  is  analysed.  A  filtering  model  is  used  for  optimal 
filtering  of  noise  disturbing  the  vibration  measurement  of 
such  plates  under  different  boundary  conditions. 


81-616 

Free  Vibrations  of  Continuous  Rectangular  Plate* 
on  Oblique  Supports 

R.K.  Gupta 
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1  fin  Pupud  New  (mined  Umv,  ol  luchnology,  P.l). 
Box  793,  Luu,  Pupuii  Now  (milieu,  Inti,  J.  Mui.h.  Si  t., 
22  ( 1 1),  pi>  1)07-09/  (1980)  4  tigs,  2  tables,  5  r«»s 

Kay  Word i  Plata*,  Rectangular  platai,  Fraa  vibration,  Finite 
•trip  method 

Tha  llnita  atrip  method  n  employed  In  tha  vibration  problam 
ol  continuous  ractangular  Plata*  on  oblique  tupporti,  Th» 
•truciurt  li  divldad  Into  quadrllataral  Unit*  atrip*.  Tha  varl 
out  propartlai  ol  a  quadrllataral  llnita  (trip  hav*  baan  darlvtd 
using  tha  displacement  approach.  Raault*  ara  obtalnad  lor  a 
two  span  ractangular  Plata  with  an  obllqu*  tupport  at  vanou* 
anglat  and  compared  with  otnar  tolutlon*. 


81-617 

The  Relative  Complexities  of  Plate  and  Shell  Vibra¬ 
tion* 

A.W.  Leissa 

Dept,  ol  Engrg.  Mechanics,  Ohio  State  Univ,,  Colum¬ 
bus,  OH,  Shock  Vib.  Bull.,  U.S.  Naval  Res.  Lab., 
Proc..  No.  50,  Pt.  3,  pp  1-9  (Sept  1980)  6  figs,  19  rels 

Kay  Word*:  Plata*.  Shall*.  Fra*  vibration 

Vibration  ol  plat**  and  thall*  I*  a  va*t  and  compilcatad  liald. 
Saparation  ol  tha  varlou*  complexity*  which  can  ariia,  and 
Idantlllcatlon  ol  thoa*  which  typically  exist  in  ahall  vibra¬ 
tion  problam*  not  usually  found  In  plat**,  ara  axaminad. 


81-618 

Tranavene  Vibration  of  a  Rectangular  Plate  with  an 
Eccentric  Circular  Inner  Boundary 

K.  Nagaya 

Dept,  of  Mech.  Engrg.,  Faculty  of  Engrg.,  Gunrna 
Univ.,  Kiryu,  Japan.  Inti.  J.  Solids Struc.,  J6J1 1),  pp 
1007-1016  (1980)  5  figs,  5  tables.  13  refs 

Kay  Word*:  Plat**,  Ractangular  plat**,  Flexural  vibration 

A  method  for  solving  vibration  problem*  of  a  ractangular 
plat*  with  an  eccentric  circular  inner  boundary  I*  pratantad. 
Numerical  calculation*  are  carried  out  lor  varlou*  combina¬ 
tion*  of  outer  and  inner  boundary  condition*,  and  the  non- 
dimensional  natural  frequencies  ara  given  for  a  number  of 
case*. 


81-619 

Keapouar  and  Failure  of  laderj  round  Keiuforred 
Concrete  Plate*  Subjected  to  Bleat 

C.A.  Russ,  C.C.  Scfuxibln,  and  P.1 ,  Nosh 
Univ,  of  f  lor ida  (iruduote  I  nyrg.  Cti„  Lglm  Air 
lotto  Base,  FL,  Shock  Vib,  Bull.,  U.S.  Naval  Res. 
Lab.,  Proc.,  No.  60,  Pi.  3,  pp  71-82  (Sopt  1980) 
)4  tigs,  1  table,  10  refs 

Kay  Word*:  Seal*.  Plat**,  Rainlorcad  concrete,  Underground 
•tructur**.  Bleat  ratponia,  Explosion  aflacu 

Result*  ol  an  analytical  itudy  o  datarmlna  plat*  ratponta 
and  *ub«a quant  lallura  ol  buried  rainlorcad  ilabt  tubjactad 
to  a  mall  axploalv*  art  pratantad.  Failure  It  datcrlbad  her* 
a*  actual  material  fracture  of  concrete  and  reinforcing  ata¬ 
man  t  at  tome  point  in  tha  *lab.  The  analyst*  It  baaed  on  an 
aaaumad  plaatic  hlnga  or  yield  Ursa  ratponta  utad  pravloutly 
lor  metal  plat**  and  itatieally  loaded  rainlorcad  concrete 
•lab*.  Numerical  solution*  ara  obtalnad  and  ratult*  give  good 
qualitative  and  quantitative  agreement  with  experimental 
data. 


SHELLS 

(Alao  lev  No.  617) 


81-620 

Souud  Radiation  of  Thick-Walled  Cylindrical  Sled 
Sheila  in  Water  (Sc  hall  abet  rahlung  von  dickwandigen 
Stahhy  Undent  in  Waaaer) 

R.  Boisch  and  D.  Guicking 

Universitat  Gottingen,  Germany,  Acustica,  45  (4),  pb 
322-339  (Aug  1980)  14  figs,  27  rels 
(In  German) 

Kay  Word*:  Shall*,  Sound  waves.  Underwater  structure* 

The  distribution  ol  normal  surface  velocity  and  tha  sound 
radiation  of  two  different  fraa-fra*  cylindrical  steal  thall* 
have  been  meaaured  in  air  and  water.  The  result*  agree  well 
with  theoretical  approximation*. 


RINGS 

(See  No*.  593. 594) 

PIPES  AND  TUBES 


81-621 

Deteimination  of  the  Wail  Impedance  in  a  Kundt'a 
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Tube  by  Menu  uf  a  frequency  Modulated  Trans- 
mitter  Signd  (Beatmuuunf  drr  Wanrlinipr-daiu  bn 
Kundtachen  Ruhr  mil  Haifa*  einee  frrquenuwodulirr- 
ten  Sendeaignalea) 

F  ,J.  Lnhnnger 

Injtltut  t,  I in.tiiiiM.tiu  Akustd  .  fU  tturlin,  Amslii  a, 
4b  (4),  f<(>  2/4-281  (Any  1980)  1 3  figs,  U  r*-ti 
(In  Gorman) 

Kay  Word*  Pipes  (tuber),  Mechanical  impedance,  Sound 
Iran  imlM  Ion 

It  li  shown,  under  the  auumptlon  ot  a  live  sound  transmitter 
ot  traquancy  Indapandanl  velocity  and  by  the  neglect  ol  the 
frequency  dependence  ot  the  terminal  Impedance,  that 
through  the  me aau reman t  of  the  complex  relative  round 
pressure  charger  at  the  and  ot  the  pipe  dependant  on  the 
frequency,  the  com  plea  input  retiltence  ot  the  pipe  can  be 
calculated  The  terminating  Impedance  ot  the  pipe  It  ob¬ 
tained  attar  trantformatlon  on  the  pipe  end. 


81-622 

Pipe  Lagging  -  An  Effective  Method  of  Noiar  Control? 

T.  Smith,  J.M.  Hat*,  and  P.  Lawson 
British  Gas,  Engrg.  Res.  Station,  Newcastle  upon 
Tyne,  Great  Britain.  Appl.  Acoust..  1J3JS).  |>|)  393- 
404  (Sepl/Oct  1980)  5  figs,  2  tables,  8  refs 

Key  Words  Piper  (tuber).  Noire  reduction 

There  it  a  lack  ol  reliable  information  on  the  application 
»  I  performance  of  pipe  lagging,  even  though  this  method 
of  noire  control  It  widely  used  to  reduce  noire  radiating  from 
exposed  pipework.  To  provide  this  information  a  thorough 
inuartigetlon  hat  been  run  on  pipe  lagging  materials.  The 
noire -reducing  propertiei  ot  over  120  combinations  of 
material  were  evaluated. 


81-623 

Analytical  Procedure  for  Performing  Structural 
Aaatyaia  of  Nuclear  Piping  Syatema  Subjected  to 
Fluid  Tranaienta 

D.K.  Morton 

Idaho  National  Engrg.  Lab.,  Idaho  Falls,  ID,  160  pp 
(Feb  1979) 

RE-A  79-013 

Kay  Words:  Piping  systems.  Nuclear  reactor  components, 
Fluid-Induced  excitation 


An  analytical  procedure  it  formulated  tor  the  purpose  ot 
predicting  (tie  itructurel  consequences  ot  various  fluid  Iran 
stents  in  nuclear  piping  systems.  Feu  demonstration  purposes, 
this  procedure  It  utlli/erf  in  structurally  enely/e  two  lepre 
sente  I've  nuclear  piping  systems  >ub|ectetl  lo  ditteienl 
fluid  transients  All  procedure  details  end  demonstration 
problem  results  are  included  in  the  appendices. 


DUCTS 

lAltn  *.«.  Nljs.  lrtt*>,  b/li.btUI 


81-624 

Numerical  Techniques  in  Linear  Duct  Acoustics 

K  J.  Uaurnr.-istr-r 

NASA  Lowis  Rr-i.  Ctr.,  Clr-vulaf  nl,  OH,  Rt-pt,  No, 
NASA  1M-81bb.Fl  -*>13,23  pi<  (1980) 

N 80-30 1b4 

Key  Words  Ducts,  Sound  propagation,  Numerical  enelyt-t 

Both  finite  difference  end  finite  element  analytes  ot  small 
amplitude  (linear)  sound  propagation  in  straight  and  variable 
area  ducts  with  (low,  as  might  be  found  in  a  typical  turboiet 
engine  duct,  muffler,  or  industrial  ventilation  system,  ere 
reviewed.  Both  steady  state  and  transient  theorist  ere  dis¬ 
cussed.  Emphasis  it  pieced  on  the  advantages  end  limitations 
associated  with  the  venous  numerical  techniques.  Examples 
of  practical  problems  ere  given  for  which  the  numerical 
techniques  have  been  applied. 


BUILDING  COMPONENTS 

(Also  im-  No.  667) 


81-625 

Tranafer-Matrix  Analyaia  of  Dynamic  Krsponsr  of 
Componte-Material  Structural  Elements  with  Material 
Damping 

M.M.  Wallace  and  C.W.  Bor t 

The  Univ.  of  Oklahoma,  Norman,  OK,  Shock  Vib. 
Bull.,  U.S.  Naval  Res.  Lab.,  Proc.,  No.  bO,  Pt.  3, 
PP  27-38  (Sept  1980)  12  figs,  3  tables,  1 1  refs 

Key  Words:  Plates,  Beams,  Structural  members.  Composite 
materials,  Flexural  vibration.  Torsional  vibration.  Materiel 
damping,  Timoshenko  theory 

A  simple  one-dimensionel  finite-element  technique  uti¬ 
lizing  transfer -matrix  analysis  Is  used  to  calculate  the  flexural 
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(Mil  turiiunel  natural  Irequentlet  loi  specimens  made  hum 
plinii  enuotrupn  f'lilaiKli  The  thorny  It  Ueseil  un  Lekhiill 
ik H  i  theory  (of  itettc  lottiofial  lleaurel  coupling  mil  Timo 
thmko't  beam  theory  loi  uwintiM  sheet  md  foUluiy 
inertia 


ELECTRIC  COMPONENTS 


MOTORS 

(!*»!•  N*»s.  *i2U.  t»32.  tVJM) 


ELECTRONIC  COMPONENTS 

(Also  No.  090) 


DYNAMIC  ENVIRONMENT 


ACOUSTIC  EXCITATION 

I  Alto  K»  Nut,  •>/ J,  0/0) 


81-627 

Nniir  (lonlrol  of  Jumbo-Mounird  Prrcusaivr  Drills 

I  ,K.  Ui-mli-f,  N.M.  Omni,  M.N,  Rubin,  and  H.C, 
ll.llUloloili.ll' 

liolt  Rr.-i.iru-k  jnd  Nnwnijn  Ini.,  6U  Moulton  Si., 
C.inibf iiIiji-,  MA  02238 ,  Noiv  Control  I  fiijr,,  1  L> 
(1.1),  |i|>  128-11/  (Nov/Unt  1(J8U)  19  ligs,  b  n-tb 

Key  Wordt  Mining  equipment,  Drill!,  Non*  reduction 

Control  ol  the  nolM  source*  In  |umbo -mounted  percussive 
drill!  used  in  underground  mine!  ii  investigated.  It  ll  shown 
hov*  drill  none  mm  ettenueted  13  to  18  dBIAI  wltn  no  low 
In  drilling  rtte.  Long-term  reliability  ll  currently  being 
evaluated  through  in-mine  letting. 


81626 

Dynamic  Integrity  Methods  Including  Damping  fur 
Lire  I  runic  Packages  in  Random  V  ibration 

J.M.  Medaglia 

Spacui.ialt  Development  Dynjinicisl,  General  tlectric 
Spue*!  Div..  Shock  Vib.  boll..  U.S.  Naval  Res.  Lab,, 
I’roc..  No.  bO.Pt.  4.  pp  91-103  (S*-pt  1980)  24  tigs, 
L>  tables.  16  rets 


Kay  Word!.  Electronic  Initrumentation,  Random  vibratron, 
Vibration  damping 

Recent  Increaiei  in  electronic  package  lire  end  incrtaaei  In 
vibration  qualification  lavali  have  emphMired  the  importance 
of  dengn  practical  (or  dynamic  integrity  of  printed  wiring 
board  and  chawi  auembliet  of  electronic  piece -parti.  Greater 
throw-weight  capabilitiei  of  booster!  hn  led  to  larger,  more 
complex  tpacecraft  with  correipondmgly  larger  electronic 
package!  and  experiment!.  Although  the  large  printed  wiring 
board!  allow  more  efficient  electronic  deiign,  ordinary 
stiffnsss  deiign  method!  often  fail  to  meet  the  reiponie 
deflection  end  acceleration  deiign  criteria  naeded  to  mint- 
mil#  failurt  ratal.  In  many  caaei,  constrained  layer  visco- 
elastic  damping  can  enhance  other  deiign  practices  by  re¬ 
placing  ordinary  ribs  to  produce  adequate  itiflneia 
plus  reiponie  magnification!  of  less  than  10. 


81628 

None  Reduction  of  a  Draw  roll  Assembly  by  Dnign 

MA.  Sat  ter 

Sbiia/  Univ„  Sbira/,  Iran,  Noise  Control  tngr„  Ib^ 
(3),  pp  120-126  (Nov/Ucl  1980)  10  tigs,  10  rets 

Kay  Word!:  Noise  reduction.  Industrial  nolle,  Deiign  tech¬ 
niques 

An  experimental  and  analytical  study  on  noise  emission  from 
the  drewroll  aseembly  ol  a  textile  drewtwiiting  machine  ii 
outlined.  Specific  experimental  Investigations  ere  made 
concerning  the  basic  mechanism  ol  noise  generation  ol  the 
assembly.  Based  on  the  findings,  several  design  changes 
aimed  at  reducing  noise  emission,  have  been  proposed  and 
the  » ft  sets  ol  some  have  been  examined.  Simple  lormulM 
which  would  enable  designers  to  compute  the  likely  level 
ol  noise  radiation  from  the  original,  m  well  m  the  redesigned 
assembly ,  are  presented. 


81629 

Hammer  Mill  Noiae  Reduction 

C.  lanniello 

Istituto  di  Fisica  Tecnica,  Facolta  di  Irtgegneria  dell’ 
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Univurulu  (1 1  Napoli,  piu//ulu  lotthio,  8012b  Napoli, 
Italy,  Nmyi  Control  I  itgr,,  1  (j  ,  |>|>  111  1 1 3  ( N nv/ 
Us*  1980)  4  figs,  2  mts 

Kay  Words  Hamm* ft,  Industrial  notta,  Waal*  treatment, 
Noli*  reduction 

A  caaa  in  which  •  hemmer  mill  wee  found  to  b*  th*  ma|oi 
tourta  of  noise  In  a  large  building  containing  th*  machlnary 
of  an  uiban  west*  traatmant  plant  la  Inyaatlgatad.  Aflat 
anafytli  of  aourtat  and  patha  ol  nolia,  notta  reduction 
maaaurat  war*  applied  to  attain  a  30  d8IA)  insertion  low 
at  a  rafaranc*  point. 


81-630 

T raiment  Effect*  in  Acouatic  Sound  Reduction  Mea¬ 
surements 

A.J.  Kalinowski 

Naval  Underwater  Systems  Ctf.,  New  London,  CT, 
Shock  Vib.  Boll,,  U.S.  Naval  Hes.  Lab.,  Pros..,  No.  bO, 
Pt.  2,  pp  29-44  (Sept  1980)  18  tigs.  12  rets 

Kay  Wordt:  Noll*  (eduction,  Sound  reflection,  Sound 
uanimitilon,  Vlacoalaitlc  damping 

Experimental  problem!  aaiociatad  with  th*  maaauramant  of 
tranamittad  and/or  raflactad  aound  for  tatt  panala  coated 
with  a  homogenaoui  vlacoalaitlc  layar  are  treated  through 
tha  application  of  analytical  technique*.  Th*  goal  of  tha 
experimental  lit  it  to  maatura  th*  ttaady  atata  tranamittad 
and/or  raflactad  aound  praaaura  for  a  coated,  tubmarged  flat 
plat*,  tub)  act  to  a  train  of  normally  incident  harmonic  wav  at. 


81-631 

Support  Rod  Noiae  Reduction  Using  Elaatoaner 
Surface* 

G.  Bollinger.  R.H.  Chan,  and  J.F.  Yerges 
Dept,  of  Mech.  Engrg.,  Univ.  of  Wisconsin,  Madison, 
Wl  53706,  Noise  Control  Engr.,  15J3),  pp  114-119 
(Nov/Dec  1980)  6  figs,  3  refs 

Kay  Word*:  Noil*  reduction.  Rolling  friction.  Elastomer* 

Th*  idler  roll*  uied  to  tupport  th*  long  ataal  tubular  rotors 
of  wira  stranding  machine*  provide  a  aavara  example  of 
rolling  contact  note*  generation.  Significant  noil*  reduction* 
can  b*  achieved  through  the  uaa  of  alaatomarcoverad  roll*. 
Conti  datable  car*  mutt  be  axerciaad  in  th*  design,  fabrica¬ 
tion,  Initallation,  and  maintenance  of  that*  roll*  to  aaaur*  a 
satisfactory  aarvtca  life.  Dtiign  consideration!  are  examined. 


81-632 

Deaigning  for  Noiae  (.ontrol  at  Air  Carrier  Airport*: 
Runway  Layout  and  Dae 

A.b.  M.irris 

Bull  IP.-falH'k  .Kill  Ni'WUiall,  I m...  50  Moulton  St., 
L.imbi iilgi',  MA  02238,  Noisr  Control  I  mjr.,  IL  (3), 
I .( >  104  109  (Nov/lJi'i  1980)  b  tigs,  2  tables,  b  icfs 

Key  Words  Airport  nolle.  Noil*  reduction 

Some  ol  the  opportunities  and  constraints  that  face  an 
airport  noise  abatement  planner  are  given  and  programs  that 
concentrate  on  design  and  us*  of  th*  runway  plan  art  de¬ 
scribed.  Two  case  studies,  where  changes  in  the  airport  plan 
led  successfully  to  reduced  noise,  are  described. 


81-633 

A  Computer  Model  for  Predkting  Sound  Attenuation 
by  Barrier-Building* 

S.  Kurr.i 

Bldg.  Hus.  Ctf.,  Faculty  of  ArchitULturu,  Istanbul 
Tech.  Univ.,  Istanbul,  Turkey,  Appl.  Acoust,,  13(b), 
Ml)  331-355  (Sepl/Oct  1980)  13  figs,  3  tables,  51  refs 

Kay  Words:  Sound  attenuation.  Buildings,  Computer  pro¬ 
grams,  Noise  barriers 

A  computer  technique  involving  a  procedure  for  finding  the 
performance  values  within  the  shadow  zona  of  a  barrier- 
building  is  described.  Reflections  from  th*  ground  are  taken 
into  account  and  a  control  operation  it  designed  for  different 
source  and  receiver  locations  related  to  th*  building.  Con¬ 
sideration  it  glvan  to  the  combined  affects  of  wide  barriers 
and  finite  size  screens.  Results  ars  confirmed  by  several 
experimental  measurements  carried  out  in  an  an  echoic  room. 


81-634 

An  Experimental  and  Theoietkal  Study  of  the 
Modelling  of  Road  Traffk  Noiae  and  Ita  T rananisaon 
in  the  Urban  Environment 

H.W.  Jones,  D.C.  Stredulinsky,  and  P.J.  Vermeulen 
Acoustics  Group,  The  Univ.  of  Calgary,  Calgary, 
Alberta,  Canada,  Appl.  Acoust.,  13.  (4).  PP  251- 
265  (July/Aug  1980)  1 1  figs,  3  tables,  24  refs 

Kay  Words:  Traffic  noil*.  Scaling,  Sound  transmission 

Expsrimtnts  conducted  on  the  modeling  of  traffic  noise 
using  a  1/80th  k*)*  modal  of  a  subdivision  of  a  city  era 
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described.  Emphais  li  placed  on  the  corract  evaluation  of 
ground  absorption  allacti  Rasults  art  compared  with  field 
measurements 


SHOCK  EXCITATION 

(Also  MNt  Nos.  l>49,  bbl ,  W)7,  b7  1 , 610,  084, 802,  71b,  717) 

81-635 

A m  Aiaraanml  of  the  Common  Carrier  Shipping 
Environment 

F  L .  Ostrem 

GAHL).  Inc.,  Niles.  IL,  Shock.  Vib.  Bull  ,  U.S.  Nuvdl 
Res.  Lob..  Pioc.,  No.  bO,  Pt.  2.  pp83  90  (Sept  1980) 
14  figs.  12  rels 

Key  Words:  Containers,  Shipping  containers,  Transportation 
effects,  Packaging 

Assessment  of  available  data  and  information  describing  the 
common  carrier  shipping  snvironment  it  presented.  The 
aseessment  includes  the  mechanical  shipping  hazards  of  shock 
end  vibration  associated  with  the  handling  and  transporta¬ 
tion  of  typical  distribution  cydtt.  Data  for  thaaa  hazards 
are  summarized  in  a  format  considered  most  ussful  to  pack¬ 
aging  engineers. 


81-636 

Shock  Measurement  During  Ballistic  Impact  Into 
Armoresl  Vehicles 

W.S.  Walton 

U.S.  Army  Aberdeen  Proving  Ground,  Aberdeen 
Proving  Ground.  MO,  Shock  Vib.  Bull.,  U.S.  Naval 
Res.  Lab..  Proc..  No.  50.  Pt.  2.  pp  4b  55  (Sept  1980) 
15  figs 

Kay  Words:  Impact  shock,  Maasuremsnt  techniques,  Ar¬ 
mored  vahiclst.  Vslocity ,  Accslsration 

Data  from  piszoalactric  and  piazoresiftlvs  accsUromatart 
tubjsctsd  to  short  duration  shocks  are  analyzed. 


81-637 

Simulation  of  Strong  Earthquake  Motion  with  Con¬ 
tained -Ex  ploaon  Line  Source  Arrays,  Single-Source 
and  Array  Teats  at  Camp  Parka 

J  R.  Bruce,  H.E.  Lindberg,  and  G.R.  Abrahamson 


SRI  International,  Menlo  Park ,  CA,  Rejit.  No.  NSf/ 
HA  79027, 155  pp  llJec  19/9) 

PB80  201445 

Kay  Words:  Intaractlon:  soil-structure.  Earthquake  simula¬ 
tion 

Tha  development  of  e  technique  usmg  explosives  to  simulate 
strong  level,  terthqueke-iike  ground  motion  it  described.  The 
long  range  obleclhre  It  insltu  testing  of  soil-structure  inter¬ 
action  end  ol  structures  with  complex  internal  equipment 
systems.  The  technique  can  be  applied  to  buildings,  nuclear 
reactors,  pipelines,  power  lines,  dams,  bridges,  end  tunnels. 


81-638 

Longitudinal  Wave  Propagation  in  Axuyrametric 
Structures  with  Material  and/or  Diaroutinuity 

F.  Barez,  W.  Goldsmith,  and  J.L.  Sack  man 
Maonox  Corp..  San  Jose,  CA,  Exptl.  Mech.,^0^  ( 10). 
pp  325-333  (Oct  1980)  9  figs,  6  tables,  20  refs 

Kay  Words:  Axitymmetric  bodlas.  Bars,  Tubes,  Wave  propa¬ 
gation,  Shock  wave  propagation 

For  the  purpose  of  delineating  the  applicability  of  simple 
uniaxial  wr  ^-propagation  theory  to  a  data  of  axisymmatrlc 
structures,  an  experimental  and  a  two-dimensional  numerical 
Investigation  involving  the  transmission  of  longitudinal  waves 
produced  by  Impact  of  steel  spheres  was  conducted, 


81-639 

Statiatical  Estimation  of  Simulated  Yield  and  Over¬ 
pressure 

P.F,  Mlakar  and  R.E.  Walker 

U.S.  Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Shock  Vib.  Bull.,  U.S.  Naval  Res. 
Lab.,  Proc,,  No.  50,  Pt.  2,  pp  73-81  (Sept  1980)  4 
figs,  10  refs 

Kay  Words:  Nuclaar  weapons  affacts.  Statistical  analysis, 
Least  squares  method 

Estimates  of  the  nuclear  weapon  yield  end  overpressure 
which  most  closely  correspond  to  the  overpressure  history 
observed  In  en  eirblatt  simulation  ere  found  using  the  princi¬ 
ple  of  least  squares.  Point  estimates  of  these  nonlinear 
parameters  ere  computed  with  an  algorithm  based  on  March 
by  golden  section.  Approximate  confidence  Intervals  are 
then  estimated  using  e  Taylor  series  expansion  about  that# 
point  attimatas. 


/ 


67 


81-640 

Mraaurrmrol  of  Blaet-lnduted  Ground  Viknliow 
and  Scueuugraph  Calibration 

M  S.  Sugg  din)  A.J.  I  r»yl«-r 

i  win  Lidos  Res.  Cu,,  Bureau  of  Mine-.,.  I  vvi.'i  Lilies, 
MN  Bureau  of  Minus,  Rept,  HI850t>.  pp  ’  .,2,  13  f lys, 
5  tables.  28  nils 

Kay  Wordi;  Ground  vibration,  Stall  mdlatlon 

Blast-induced  ground  vibrations  (-am  «j  i ‘ coat  mini, 
quarry,  and  conduction  Mailing  w<rrc  r  eatjrvd  and  ans- 
lyiad  lor  Iraquancy  coolant  and  duration  characiarutici. 
Eighteen  commarclally  available  ground  vibration  measure- 
mint  tyiiami  w ara  avaluatad  in  tha  tiuld  and  laboratory  tor 
Hr  rarity,  accuracy,  and  crosstalk.  Burled,  turfaca,  and 
sandbagged  iraniJucar  placan  tut  .nathodi  wara  comparad, 
along  with  peak  and  vactoraun-.  maasu  ram  ants. 


81-641 

Structure  Reapooae  and  Damage  Produced  by  Ground 
Vibration  from  Surface  Mine  Bleating 

D.L.  SiskinJ,  M.S.  Stagy,  J.W.  Kopp,  and  C.H.  P  wd- 
ing 

Twin  Cities  Res.  Ctr„  Bureau  ol  Mines,  Twin  Cities, 
MN,  Bureau  of  Mines,  Rept.  RI8507,pp  1-74,67  figs, 
15  tables.  58  refs 

Kay  Words:  Ground  vibration.  Blast  sac i tat  on.  Structural 
response.  Minas  (excavations) 

Blast -produced  ground  vibration  from  surface  mining  is 
studied  to  assess  its  damage  and  annoyance  potential,  and  to 
determine  safe  levels  and  appropriate  measurement  tech¬ 
niques.  Direct  measurements  are  made  of  ground -vibration- 
produced  structure  rasp  on  set  and  damage  In  76  homes  for 
219  production  blasts.  These  results  are  combined  with 
damage  data  from  nine  other  blasting  studies. 


81-642 

Structure  Reapooae  and  Damage  Produced  by  Air- 
blaat  from  Surface  Mining 

D.E.  Siskind,  V.J.  Stachura,  M.S.  Stagg,  and  J.W. 
Kopp 

Twin  Cities  Res.  Ctr„  Bureau  of  Mines,  Twin  Cities, 
MN,  Bureau  of  Mines,  Rept.  RI8485.  pp  1-111,  41 
figs,  13  tables,  86  refs 


Kuy  Words:  Structural  response,  Blest  isolation,  Measure¬ 
ment  techniqur-t,  Minas  (excavations) 

Airblast  frotP  surface  mining  is  studied  to  assess  its  damage 
and  annoyance  potential,  and  to  dotermlna  safe  levels  and 
appropriate  meaaurement  tech  nit,  at.  Research  i vaults  ob¬ 
tained  from  direct  measu remenu  o'  eirttlest produced  struc¬ 
ture  retponses,  damage,  end  analysis  of  Instrument  charac¬ 
teristics  ire  combined  with  studies  ot  son-.  b<  m  and  human 
response  to  transient  overpressures. 


81-643 

Generalized  Graphical  Solution  for  KeUroating 
RecoiUeaa  Rifle  Breech  Blaat  Overpreaaurea  and 
Impulaes 

P.S.  Westme,  G.J,  Griesenhahn,  and  J.P,  Riegel,  III 
Southwest  Res.  Inst.,  San  Antonio,  TX,  Shock  Vib. 
Bull.,  U.S.  Naval  Res.  Lab.,  Proc.,  No.  50,  Pi.  4, 
pp  175-189  (Sept  1980)  21  figs,  2  tables,  12  rets 

Key  Words:  Gunfire  affects.  Blast  atfacu 

The  breach  olaet  from  recollleet  rifles  produces  a  severe 
transient  b>e«t  Held  that  can  damage  weapon  carriers  end 
cause  gun  craw  hearing  lose.  This  paper  culminates  a  three 
year  program  In  which  similitude  theory  and  eiiperimentai 
tael  results  from  gun  things  have  been  used  to  develop  a 
generated  graphical  solution  lor  predicting  both  blast 
pressures  and  impulses  forward  as  wall  as  sft  ol  racoilless 
rlfls  nozzles.  ^xperimenul  test  data  from  the  literature 
on  various  recoillsss  rifles  snd  a  special  senes  of  tests  on  s 
varisbls  nozzlt  end  chamber  recoil  less  rifle  test  Mxturs 
demonstrate  the  validity  of  this  solution. 


81-644 

Breaching  of  Structural  Steel  Platea  Using  Ux plosive 
Duks(U) 

D.L.  Shirey 

Explosives  Testing  Div.  1533,  Sandai  Labs.,  Albu¬ 
querque,  NM  87185,  Shock  Vib.  Bull.,  U.S.  Naval 
Res.  Lab.,  Proc.,  Nj.  50,  Pt.  4,  pp  223-231  (Sept 
1980)  1 1  figs,  3  tables,  2  refs 

Key  Words:  Pistes,  Explosives,  Penetration,  Projectile  pene¬ 
tration 

Methods  for  predicting  the  threshold  for  sxplosive  brteching 
of  structural  steel  plates  ere  described.  Both  empirical  and 
theoretical  methods  of  predicting  charge  size  have  been 
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developed  tor  explottv*  Juki.  Thtory  u  compered  with  tett 
retulti  Experiments  tit  discussed  which  investigate  the 
retl dual  energy  iem*lniiig  in  *  sheared  plug  when  th*  butch  ■ 
mg  threshold  li  exceeded. 


81-643 

Equation*  fur  Drtrntiining  Fragment  Penetration  and 
Perforation  Again*!  Metal* 

I  M  Gyllt-nsfM.-t/ 

N.itiuiidl  Oettnyf  Res.  Inst,  (f  OA).  Stockholm, 
Swi.-dt-ii,  Shock  Vib.  Bull.,  U.S.  Naval  Ht-s.  Lab., 
Proc.,  No.  90,  P(,  4,  |>p  213  222  (S«|it  1980)  10 
hys,  3  tables,  20  ri-ls 

Key  Word*:  Ammunition,  Pemtrdion,  Projectile  penetra¬ 
tion,  Me  tali 

To  u*e  computer  modeli  ucceiilully  to  calculate  munitioni 
effect*  in  targeti,  one  m  i*t  tie  able  to  calculate  fragment 
impact.  Theta  equetioni  mutt  be  functional  for  (ragmen u  of 
different  material!,  bin  and  velocities  and  for  platat  of 
varlouf  thlckneuet  and  meterlali.  Similitude  modeling 
maket  it  poeeibie  to  develop  approximate  epuationi  covering 
a  wide  range  ol  variation*  In  the  parameters  The  equation* 
preaented  here  can  be  ueeful  In  limplifled  munitioni  effect* 
calculation!  and  for  eitimatloni  when  no  tett  data  are  avail¬ 
able. 


81-646 

Scaling  of  Initiation  of  Explonves  by  Krapneal  Im- 
pact 

W.L.  Baker.  M.G.  Whitney,  and  V.B.  Parr 
Southwest  Res.  Inst.,  San  Anioruo,  TX,  Shock  Vib. 
Bull.,  U.S.  Naval  Res.  Lab.  Proc..  No.  50,  Pi.  4,  j>p 
199  21 1  (Sej)t  1980)  C  figs.  6  tables.  12  refs 

Key  Word*:  Explotiv#*,  Storage,  Penetration,  Pro)ectile 
penetration 

A  timllitude  analyili  of  the  title  problem,  icaling  of  te*t 
retulti  from  the  literature,  and  a  careful  Kirvey  of  the  tcaled 
raeult*  are  reported.  Correlation!  are  mad*  of  the  scaled 
retulti  from  variou*  invettigatort,  and  Implication!  drawn 
regarding  the  phytic*  of  the  initiation  procetaat  for  fragment 
Impact*  on  bar*  and  caaed  exploalvet.  Scaled  prediction 
curve*  are  given,  with  error  bend*. 


VIBRATION  EXCITATION 

I  Aim  mw  Not.  *XJ/  ,b!\  IKW  OJ'jI 


81-647 

Nonlinear  OariUatioM  of  Third  Order  Syatcnt* 

N,  Van  Duo 

li-iliriK.il  Uiiiv..  Hanoi,  Vietn.im,  .1.  feili,  Pliys.,  21 
(I).  |)|.  125  134(1980)  4  tigs,  11  refs 

Kay  Word*:  Nonlinear  vibration 

Otcillation  of  third  order  noneutonomou*  lyttemi  I*  ttudiad. 
The  approximate  tolutlon  of  the  motion  aquation  u  found 
by  mean*  ol  th*  aeymptotic  method.  Forced  OKlIiatlon  In 
the  third  order  lelf-exclted  lyttem  It  ttudiad.  An  experiment 
on  th*  analog  computer  it  conducted  to  verify  theoretical 
retulti. 


81-648 

kinematic  and  kinetic  Studie*  of  a  Loaae  ting  Rod 
Gear  Train  with  a  Large  Angle  of  Oacillatkin  (kine- 
niatiarhe  uad  kine  tier  Kc  (Jnlerauchungen  einea 
Kaderk»(>pelgetriebe*  mil  groaeem  Sehwingwinket) 

R.  Nou  in<jril' 

Techriist'r-  b.i.versitdt  Dresden,  Germany,  Maschin 
enbautechrnk,  29  (9),  |>|)  399404  (1980)  18  figs, 
3  refs 

(In  German) 

Key  Word*:  Connecting  rod*.  Angular  vibration 

Five -mem  be  red  connecting  rod  gear  train*  are  well  tulted  for 
generation  of  *  large  angle  of  otcillation.  There  are  many 
gear  train*  (with  different  dimentlont)  which  accompll«h 
thi*  function.  At  an  example  the  retulti  for  driving  torque, 
)oint  force*,  court*  of  velocity  and  acceleration  dependent 
upon  the  imallett  tremmittion  angle  of  th*  batlc  gear  train 
are  ttudied  tor  three  different  load  ca**«.  Diagram*  »how 
favorable  retulti. 


81-649 

Goa  trolling  Vibration 

Engr.  Matl.  Des.,_24  (8),  pp  3640  (Sept  1980)  3  figs 

Key  Word*:  Vibration  reipon** 

Th*  fundamental*  of  vibration  needed  for  a  proper  lelectlon 
of  component*  are  detcrlbed,  including  method*  of  vibra¬ 
tion  isolation. 
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81-650 

Coordinated  Parameter  VartaliuM  of  OariUatiag  Sys¬ 
tem*  (koocdinirrtc  Parameters ariatioaen  an  arbwin 
gen  den  Systemra) 

K.  Salirwsk  i,  U,  Mat /<<k. ,  and  M,  Stimch 
L  mst  Monl/ Arndt  Umviusitut  (jnrifswald,  SnMion 
Phy*ik/l  Icktromk  Masi  hiimtibdulr-ifinik. ,  20  (HI,  |>|i 
J64  JOb  ( 1980)  1  tiy,  4  mis 
(In  German) 

Key  Word!  Peremetrtc  vibration 

Condition!,  which  change  the  vtbretionel  behavior  of  a  sys 
tem  by  varying  its  parameten  without  changing  the  mode 
•hope*  ol  the  system,  are  prevented.  From  the  resulting  aqua- 
tloni  the  needed  venation  of  parameter!  It  calculated 


MECHANICAL  PROPERTIES 


DAMPING 

(Alto  tee  Not.  502.642, 6601 


81-651 

laveetifatioa  into  Oscillatory  Mode  of  Motion  and 
Efficiency  Estimation  for  Special  Tonioaal  Oscilla¬ 
tion  Damper 

A.  P.  Kavolelis  and  B.  Spruogis 

Dynamics  and  Strength  of  Structures  (Konstrukciju 

dinamika  ir  atsparumas).  Collection  of  Papers  in 

Mechanics.  No.  21.  Ministry  of  Higher  Education  of 

Lithuanian  SSR  and  Vilnius  Civil  Engrg.  Inst.  Vilnius, 

Lithuanian  SSR,  c  1980,  pp  74-82, 4  figs,  3  refs 

(In  Russian,  summaries  in  Lithuanian  and  English) 

Key  Word!  Vibration  dampen,  Tonional  vibration 

The  basic  structural  element  of  the  damper  is  a  rotary  flex¬ 
ible  ring.  The  paper  investigates  the  motion  of  the  system 
using  a  sat  of  sixth  order  nonlinear  differential  aquations.  On 
separation  of  the  motion  into  uniform  rotary  and  oscillatory, 
and  after  expansion  of  the  equation  eoeff icients  into  Taylor's 
power  series  and  exclusion  of  static  memben,  a  system  of 
equations  for  insignificant  oscillations  it  derived.  The  system 
contains  inertia,  flexible  and  gyroscopic  terms.  The  effect 
of  various  parametars  on  the  efficiency  of  the  damper  it 
evaluated  using  the  equivalent  moment  of  inertia  and  its 
limit  values.  Some  simplified  dependencies  are  alto  presented. 


81-652 

Tuftioad  Oscillation  Damper  or  tlse  Haase  »(  Rotary 
Rfkible  KW| 

A.  P,  KdvoMii  arid  H,  Sprooyi* 

Dyfiamn  *  and  Strength  of  Structure-*  ( Kunstfuk  ci|u 
<) manuka  if  atsparumas).  Collr-c lion  ol  Pa|>cr*  in 
Mechanics.  No.  21,  Ministry  of  Higher  l  duration  of 
Lithuanian  SSR  and  Vilnius  Civil  Lnyry.  Inst.  Vilnius, 
Lithuanian  SSH.  t  1980,  pp  H3-/3,  3  fry*  J  n-fs 
(In  Russian,  summaiii.**  in  Lithuanian  and  I  nglish) 

Key  Words  Vibration  dampers,  Torstonei  vibration,  Hingi 

The  paper  reviews  en  original  torsional  oscillation  damper 
retaining  its  sfttciancy  in  a  wide  disturbing  frequency  band. 
Soma  potential  design  alternatives  are  considered  Analytical 
investigation!  are  baaed  on  the  kinetic  and  potential  energy 
expressions  of  ths  system  with  three  generalized  coordinates. 
Potential  energy  is  primarily  expressed  in  terms  ol  the  in¬ 
duction  coefficients  and  then  by  stiffness  factors.  Ths 
aquations  tor  the  calculation  ol  the  motion  of  the  system 
era  derived  and  ■  lability  condition!  tor  the  dynamic  balance 
of  the  system  are  formulated. 


81-653 

Vibration  Exciting  Mechanmns  Induced  by  Row  in 
Turboraachine  Stages 

W.F.  Thompson 

Turbo  Res.  Inc.,  Lionville,  PA.  NASA  Lewis  Res. 
Ctr.  Rotordyn.  Instability  Probl.  in  High-Performance 
T urbornachinery ,  pp  28b-302  ( 1980) 

N80-29722 

Kay  Words:  Turbomechintry,  Fluid-induced  excitation. 
Damping  coeff  icients.  Computer  programs 

The  quasistaady  computer  analysis  of  the  perturbeted  centrif¬ 
ugal  impeller  passage  flow  is  reviewed.  A  total  of  115  stage 
calculations  wars  used  to  define  the  fluid  damping  coeffi- 
citnt,  delta  tub  fluid. 


81-654 

The  Damping  Capacity  of  a  Rat  Surface  to  Roller 
Contact 

T.  Koi/umi  and  Y.  Saito 

Dept,  of  Mech.  Engrg.  for  Production,  Tokyo  Inst,  of 
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Iin.li.  Muguruku,  lokyo,  Jiiirnn,  Wear,  03  17),  |<(> 

M /  16/  (JuiMt  1980)  10  fiyv  3  idtiH.H  n-K 

K»y  Won it  Rolling  friction.  Damping  coefficients 

The  behavior  of  the  damping  capacity  of  a  flat  surface  to 
roller  contact  with  various  beam  hardnesses  and  thicknesses 
is  investigated  It  is  established  that  the  hardness  and  thick' 
ness  of  the  beam  have  a  marked  effect  on  the  characteristics 
of  its  damped  vibrations. 


81-653 

Hy  ate  re  tic  and  Viscous  Material  Damping 

1-  Molenkamp  and  I.M.  Smith 
Delft  Soil  Mechanics  Lab.,  The  Netherlands,  Inti.  J. 
Numer.  Anal.  Methods  Geomech,,  4  (4),  pp  293-31 1 
(Oct/Dec  1980)  14  figs.  11  refs 

Key  Words:  Material  damping.  Viscous  damping,  Hysteretlc 
damping.  Interaction:  soil -structures 

Hysteretic  and  viscous  material  damping  are  compared  in  the 
context  of  soils.  Popular  assumptions  about  damping  are 
shown  to  laad  to  different  results  for  the  rocking  mode  of 
surface  foundations  at  low  frequency . 


81-656 

Use  of  Elastomeric  Elements  in  Control  of  Rotor 
Instability 

A.J.  Smalley 

Mechanical  Technology  Inc..  Latham,  NY,  NASA 
Lewis  Res.  Clr.  Rotordyn.  Instability  Probl.  in  High- 
Performance  T urbomachmery ,  pp  453-465  (1980) 
N80-29732 

Key  Words:  Rotors  (machine  elements),  Dynamic  stability. 
Elastomeric  dampers.  Stiffness  coefficients,  Damping  coeffi¬ 
cients 

The  dynamic  characteristics  of  elastomeric  supports  are 
discussed.  Stiffness  and  damping  characteristics  for  elastom¬ 
ers  of  various  geometries  including  O-ringi,  buttons  loaded 
in  compression,  and  rectangular  elements  loaded  in  shear  are 
presented.  The  affects  of  frequency,  temperature,  and  ampli¬ 
tude  are  illustrated,  at  well  as  tha  affects  of  material  and 
geometry.  Empirical  design  methods  are  illustrated,  and 
several  examples  are  presented  where  elastomers  have  success¬ 
fully  controlled  both  synchronous  and  non  synchronous 
vibrations. 


81-637 

(iomparieon  of  Analytical  and  Eaperimenlai  Results 
(or  a  Semi- Active  V  ibraliots  I  eul  at  or 

I..J.  Krasrucki 

Lord  K  inomiitK  »,  Lnu,  PA,  Shock  Vih,  Bull.,  L).S. 
Nitvdl  Hus.  Lab.,  Plot,,  No.  50,  Pt.  4,  pp  69  /6 
(Sept  1980)  16  figs,  3  rots 

Kay  Words:  Active  damping.  Vibration  isolation 

A  single  degree  of  freedom  system  employing  an  active 
damper,  used  at  a  semi-active  vibration  Isolation  device, 
it  successfully  reduced  to  practice.  A  laboratory  prototype 
is  fabricated  and  t sited,  and  tha  rest  results  of  the  active 
damper  performance,  sub) act  to  both  fnutoidai  and  random 
vibrational  input,  are  discussed  and  compared  to  recent 
analytical  simulations. 


81-658 

An  Application  of  Tuned  Maaa  Dampen  to  the  Sup¬ 
pression  of  Seven  Vibration  in  tbe  Roof  of  an  Air¬ 
craft  Engine  Test  Cell 

J.L.  Goldberg,  N.H.  Clark,  and  B.H.  Meldrum 
CSIRO  Division  of  Applied  Physics,  Sydney,  Austra¬ 
lia  2070,  Shock  Vib.  Bull.,  U.S.  Naval  Res.  Lab., 
Proc..  No.  50,  Pt.  4,  pp  59-68  (Sept  1980)  14  figs, 
6  refs 

Ksy  Words:  Tuned  dampers.  Buildings,  Test  facilities.  Con¬ 
cretes,  Vibration  absorbers 

Tuned  maaa  dampen  are  applied  to  suppress  savers  vibration 
in  the  concrete  roof  panels  of  a  building  used  for  tasting 
constant  spaed  turbopropeller  aircraft  anginas.  A  basis  for 
design  of  tha  dampers  is  described.  Tha  sire  and  number  of 
absorber  masses  and  tha  characteristics  of  tha  spring  required 
to  affectively  suporest  the  particular  mods  of  the  panel  are 
determined  from  calculations  of  tha  modal  energy  using 
experimentally  measured  date.  The  procedure  is  illustrated 
by  examining  tha  response  of  tha  slab  situated  above  tha 
propeller  end  subjected  to  tha  strongest  excitation. 


FATIGUE 

(Also  sue  Nos.  599,  600.  680) 


81-659 

Fatigue  Life  Prediction  for  Multilevel  Step-Stress 
Applications 

R.G.  Lambert 
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limutrjl  I  |i<*  tin  ( u.,  Aiu-utl  I  quipim-nt  I J iv . .  Utiid, 
NY  I35UJ,  Shock  ViIj.  Hull.,  U.S.  Naval  lit!!..  Lab., 
l'»u..,  Nu.  ',0.  Ft.  3,  pp  189  if 00  (Supl  1980)  7  Inis. 

9  tuhllJS,  *J  (L>ls 

Key  Word!  Fatigue  lilt,  Fatigue  malarial!.  Prediction  tech' 
niguet 

A  cumulative  fatigue  damage  procedure  li  developed  which 
umi  linear  alaetlc  fracture  mechanlci  theory  at  Hi  bain  in 
order  to  predict  the  fatigue  life  of  itructurei  lubfected  to 
multilevel!  of  lequentlally  applied  itreu.  The  applied  itreu 
can  be  sinusoidal  or  random.  The  material'!  fatigue  curve  it 
treated  at  a  icatterband  of  failure  point!. 


81-660 

Material  Damping  aa  a  Mean*  of  Quantifying  Fatigue 
Damage  in  Composites 

P.J.  I orvrk  and  C.  Bourne 

Dept,  of  Aeronautics  and  Astronautics,  Air  Force 
Inst,  of  Tech.,  Wrirjfit  Patterson  Air  Force  Base,  OH, 
Shock  Vib.  Bull.,  U.S.  Naval  Hes.  Lab.,  Proc.,  No.  50, 
Pt.  4,  pp  1-1 1  (Sept  1980)  10  figs,  4  tables.  7  refs 

Key  Words:  Fatigue  life,  Compoiite  material!.  Nondestruc- 
tive  tens.  Material  damping 

The  pouibillty  of  uiing  damping  meaiurementi  ai  a  non- 
deitructive  meant  of  quantifying  damage  accumulation 
during  the  fatigue  life  of  compoiitei  ii  conndered.  Damping 
meaiurementi  are  made  during  the  course  of  fatigue  studies 
on  a  graphite  epoxy  composite  uung  both  the  logarithmic 
decrement  and  the  bandwidth  techniques. 


81-661 

Wear  Out  Failure  Pattern*  and  Their  Interpretation 

A.D.S.  Carter 

Royal  Military  College  of  Science,  Shrivenharn,  Wilt¬ 
shire,  J.  Mech.  Engr.  Sci.,_22  (3),pp  143-151  (June 
1980)  10  figs,  9  refs 

Key  Words:  Fatigue  life.  Failure  analysis 

It  is  shown  theoretically  that  fatigue  of  a  componant  will 
result  in  a  failure  pattern  which  consists  of  an  initial  period 
of  intrinsic  reliability,  or  near  zero  failures,  followed  by  a 
rapid  increase  in  failure  rat*  when  loss  of  fatigue  strength 
becomes  operative,  to  be  followed  in  turn  by  a  period  during 
which  the  failure  rate  decreases  with  time  or  maybe  remains 


constant  By  corniest  other  wear  out  modes  involving  a 
continuous  loss  ol  strength  give  rise  to  a  steadily  increasing 
failure  rate  after  the  period  of  intrinsic  reliability  has  expired 
Practical  examples  ol  each  type  tie  quoted  to  substantiate 
the  theoretical  deductions.  The  interpretation  of  wear  out 
characteristics  by  Weibull  distributions  is  discussed. 


ELASTICITY  AND  PLASTICITY 


81-662 

Dynamic  (Irark  Propagation  in  a  Yiacurlaatir  Strip 

C.H.  Popc-I.n  and  C.  AH  irison 

Uc-pl.  u t  (  ngrrj.  Mechanics,  (lie  Ohio  Stub-  Univ., 
Columbus,  Oh  43210,  J.  Mi  di,  f’hys.  Solids,  28  (2). 
PP  79-93  (Ai  r  1980)  5  figs,  14  ref s 

Key  Words:  Crack  propagation.  Viscoelastic  media 

The  dynamic  propagation  of  a  semi-infinite  crack  in  a  finite 
linear  viscoelastic  strip  sub|*ct*d  to  Mode  I  loading  it  investi¬ 
gated.  Through  the  use  of  integral  transforms  the  problem  it 
reduced  to  solving  a  Wiener-Hopf  equation.  The  asymptotic 
properties  of  the  transforms  are  exploited  to  establish  the 
stress  intensity  factor.  Plane-stress  and  plane-strain  stress 
intensity  factors  at  a  function  of  crack  speed  for  both  fully- 
clamped  and  shear-free  lateral  boundaries  are  presented  for 
the  standard  linear  viscoelastic  solid.  Comparisons  are  made 
with  previously  obtained  asymptotic  stress  intensity  factors 
and  with  stress  intensity  factors  for  the  equivalent  elastic 
strips. 


81-663 

Finite-Strain  Large-Deflection  Klasbc-V  taroplaatir  Fi¬ 
nite-Element  Tranaient  Response  Analysis  of  Struc¬ 
tures 

J.J.A,  Rodal  arid  I. .A.  Witmer 
Massachusetts  Inst,  of  Tech.,  Cambridge,  MA,  Rept. 
No.  NASA-CR- 159874,  ASRL  TR-154-15,  567  pp 
(July  1979) 

N80-29762 

Key  Words:  Viscoelsstoplastic  properties.  Transient  response. 
Finite  element  technique 

A  method  of  analysis  for  thin  structures  that  incorporates 
finite  strain,  elastic-plastic,  strain  hardening,  time  dependent 
material  behavior  implemented  with  respect  to  a  fixed  con¬ 
figuration  and  it  consistently  valid  for  finite  strains  and 
finite  rotatio.it  it  developed.  The  theory  it  formulated 
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systematically  in  a  body  llaatl  system  ut  convected  coonli- 
nalat  with  matanally  wnlrwhled  vecturs  that  (hiloim  in 
coniniun  with  continuum.  Tan  ion  ara  considered  at  llnaai 
vector  lunctioni  and  uta  It  made  ot  |ha  dyadic  lepiesenta 
lion.  Tha  kinematics  ot  a  detormdile  continuum  it  traatad 
in  datail,  caralully  dalining  precisely  all  quantities  nacattaiy 
tor  tha  analytit. 


81-661 

On  (hr  Dynamic  Ruckling  of  a  Simple  Elaatk-Plaalir 
Modrl 

N.  Jours  jnil  H.L.M.  dns  Hi- is 

(Jt.-pl.  ot  Oicmii  1  figig..  Mdsvn  li  ibi'ttb  lust,  ol  Ir-iti., 
CdtiiLrt itjijf,  MA  02139.  I  nil.  J.  Solids  Sttuc.,  Hi  (111, 
Ml- 91)9  990  ( 1980)  19  tnjs.  20  rets 

Kay  Wordt  Dynamic  buckling,  Elastic -plettic  propertiat 

In  ordar  to  provida  tome  insight  into  tha  phanomanon  ol 
dynamic  plastic  buckling,  the  response  ot  an  imperiaction- 
sansitive  ideal uad  model  with  alattic-plaitlc  springs  to  simu¬ 
late  material  plasticity  is  examined  using  theoretical  and 
numerical  methods 


EXPERIMENTATION 


MEASUREMENT  AND  ANALYSIS 

(Also  see  Nos.  642,  718) 


81-665 

Angular  Acceleration  Meaaurettienl  Errors  Induced  by 
Linear  Accelerometer  Croat- Axis  Coupling 

A.S.  Hu 

Physical  Science  Lab.,  New  Mexico  State  Univ.,  Las 
Cruces,  NM  88003,  Shock  Vib.  Bull.,  U.S.  Naval 
Res.  Lab.,  Proc.,  No.  50,  Pt.  2,  pp  1 1-16  (Sept  1980) 
3  figs,  3  rets 

Kay  Words  Accalarometars.  Impact  response  (mechanical). 
Error  analysis 

In  biomechanical  experiments,  the  heed  enguler  impact 
responses  of  the  test  subject  are  usually  calculated  from  the 
deta  of  linear  accelerometers  because  ol  their  small  sire  end 
light  weight.  As  many  as  nine  linear  accelerometers  ere  some¬ 


times  uses)  lot  e  cornptete  thiee  dimensional  head  kinematic 
measurement  One  major  enoi  source  ot  this  type  of  mea 
surement  it  the  crottexlt  coupling  ol  the  accalarometars. 
This  patwr  derives  the  mathematical  modal  ot  tha  instrument, 
defines  Use  crosteals  sensitivity,  computes  the  angular  mea¬ 
surement  errors  caused  by  the  linear  accalarometars,  and 
discusaes  the  physical  meaning  ot  each  error  term  under 
various  impact  motions.  Tha  study  reveals  soma  insight  into 
tha  limitations  ol  the  measurement  technique. 


81-666 

Measurement  and  Analyst  of  Torsional  Vibration 

H.L.  I  slili.-mdfl 

Vibration  Institute,  Cidrendun  Hills,  IL,  Pruc.  Ma- 
Lliineiy  Vibrations  IV  seminar,  Nuv  11  13,  1980. 
Cherry  Hill,  NJ,  lb  pp,  9  figs,  2  tables,  7  rels 
Sponsored  by  Vibration  Institute,  Clarendon  Hills,  IL 

Kay  Words  Torsional  vibration,  Meaauring  Instruments, 
Measurement  techniques 

Attar  an  Introduction  to  torsional  vibration  and  Its  cause*, 
several  torque  measuring  and  analysis  instruments  and  tech¬ 
niques  ara  described.  Casa  histories  ot  an  angina  flywheel 
gear  failure,  a  motor-driven  compressor  and  a  synchronous 
motor-gearbox  ara  discussed. 


81-667 

A  Method  for  Experimentally  Determining  Rota¬ 
tional  Mobilities  of  Structures 

S.S.  Sattinger 

Wcslinghouse-Bettis  Atomic  Power  Lab.,  Pittsburgh, 
PA,  Shock  Vib.  Bull.,  U.S.  Naval  Res.  Lab.,  Proc.,  No. 
50,  Pt.  2,  pi-  1 7-28  (Sept  1980)  1 7  tigs,  9  refs 

Kay  Words:  Measurement  techniques.  Rotational  response. 
Angular  vibration.  Translational  response.  Structural  mem¬ 
bers,  Beams 

Tha  difficult  task  of  experimentally  measuring  rotational 
mobilities  has  bean  approached  with  the  use  of  special 
tixturing  attached  to  the  components.  It  is  shown  hero  that 
rotational  mobilities  ot  structures  ara  equivalent  to  spatial 
darivativas  of  their  translational  mobilities.  The  method  of 
finite  differences  is  adapted  to  tha  approximation  of  theta 
darivativas.  By  this  method  the  rotational  mobilities  ara 
derived  from  sets  of  convtntionally  measured  translational 
mobilities,  eliminating  tht  need  for  special  flxturing.  This 
approach  to  determining  rotational  mobilities  it  demon¬ 
strated  In  a  sat  ol  experiments  on  •  fraa-frsa  bsam. 


73 


81-668 

A  Precision  Inertial  Angular  Vibration  Measuring  Sys¬ 
tem 

H,l),  Moms,  M.b,  Hetofs,  and  P.H.  Merritt 
Systron  Dormer  Corp.,  Concord,  CA,  Shock.  Vib. 
Bull.,  U.S,  Naval  Ht-s.  Hroc,,  No.  SO.  Ht.  2,  (>|> 
I  10  (Sept  1980)  9  f tys.  2  tables,  9  refs 

Key  Words:  Menu  ring  Instruments,  Measurement  techniques, 
Displacement  measurement,  Anguler  vibration,  Aircraft 

An  Instrumen tenon  system  Is  described  which  permits  hi^\ 
precision  broadband  angular  vibration  measurements  or  real 
tune  Image  motion  compensation  In  typical  aircraft  environ¬ 
ments.  The  system  consists  of  a  proprietary  dynamic  inertial 
anguler  displacement  tensor  calibrated  by  a  special  purpose 
table  which  Is  capable  ol  producing  and  measuring  sinusoidal 
motions  up  to  one  mllllradlan  peek  amplitude  Irom  t  Hi  to 
over  600  Hi. 


81-669 

The  Use  and  Interpretation  ol  Vibration  Measure¬ 
ments 

P.G.  Morton  and  J.H.  Johnson 
Stafford  Mech.  Lab..  GEC  Power  Engrg.  Ltd.,  Staf 
ford  ST17  4LN,  UK,  Tribology  Inti,,  K3  lb),  pp 
225-230  (Oct  1980)  9  figs.  8  refs 

Key  Words:  Vibration  measurement.  Measurement  tech¬ 
niques,  Shafts  (machine  dements).  Rotating  structures 

Vibrations  in  any  structure  are  the  manifestation  ol  energy 
exchanges,  both  internal  and  between  the  structure  and  its 
environment.  Mott  rotor  dynamic  vibration  phenomena  can 
be  compared  directly  with  the  behavior  of  other,  physically 
different,  dynamical  eyatemt.  The  interpretation  of  vibration 
measurements  it  the  inverse  process;  ie,  that  of  identifying 
such  equations  from  their  solutions  and  relating  those  equa¬ 
tions  to  physical  processes.  Over  the  years  a  library  of  mecha¬ 
nisms  contributing  to  the  vibration  behavior  of  rotating  sys¬ 
tems  hat  been  built  up. 


81-670 

Usmg  a  “Soundtube"  to  Measure  Noi  e  of  Structural 
Sources  in  High  Background  Noise  Environments 

J.T.  Rainey  and  F.  Kushner 

Carrier  Corp„  Res.  Div.,  Syracuse,  NV.Proc.  9th  Tur- 


homarhinery  Symp.,  Gas  lurhinr-  Lain.,  Doc  9  )1, 
1980,  pp  !>9-/J,  I)  lnjb,  4  rets 

Spons  sit-d  by  Mech.  tngiy.  Dept,,  Irmas  A&M  Uriiv. 

Key  Words:  Ms  Muring  Instruments,  Noise  measurement 

A  device  referred  to  m  a  toundtube,  designed  to  accurately 
measure  only  th*  normal  component  ol  the  surface  velocity 
ol  a  vibrating  structural  noise  source  it  described.  Both 
laboratory  and  Held  data  era  presented.  There  are  significant 
advantages  of  the  toundtube  over  an  accelerometer  lor 
surface  velocity  measurements. 


81-671 

Baser  Problems  Caused  by  Depth  and  Sice  Constraints 
in  Low -Frequency  Underwater  Transducers 

R.S.  Woollc-tt 

New  London  Lab..  Naval  Underwater  Systems  Clr„ 
Now  London,  Cl  06320,  J.  Acoust.  Soc.  Airier,, 
68  (4).  pp  1031-10j7  (CM  1980)  10  figs,  13  refs 

Kay  Words:  Transducers,  Acoustic  measuring  Instruments, 
Underwater  sound 

Scaling  ol  a  conventional  transducer  design  to  very  low  fre¬ 
quencies  usually  leads  to  greater  power  then  needed  and 
greater  sire  than  it  considered  tolerable.  Normally,  therefore . 
scaling  guidelines  are  abandoned,  and  vary  low-frequency 
transducers  are  miniaturised:  that  it,  made  with  dimensions 
much  smaller  than  the  sound  wavelength.  The  resulting  low 
radiation  resistance  leads  to  high  mechanical  Q,  poor  power- 
to -weight  ratio,  and  poorly  beheved  drhrlngpolnt  impedance. 
By  employing  electrical  equalisers  and  acouttoelactrical 
feedback,  the  designer  can  achieve  broad  bandwidth  in  spite 
of  the  hlf^i  G,  but  an  overtired  driving  amplifier  is  required. 
Transducer*  that  operate  at  lull  ocean  depths  era  usually 
liquid-fillad.  The  stillness  ol  the  interior  liquid  increased  the 
transducer  tire  and  tends  to  raise  Its  Q  and  lower  its  coupling 
factor. 


81-672 

Present  Status  in  FlextauiouM  Transducer  Tech- 
nology 

G.  Brigham  and  8.  Glass 

Sanders  Associates,  Inc,,  Nashua,  NH  03061,  J. 
Acoust.  Soc.  Arner.,  68^  (4),  pp  1048-1052  (Oct 
1980)  8  figs,  6  refs 

Kay  Words:  Transducer*,  Acoustic  measuring  instruments 

Use  of  ffextensionel  transducers  has  been  limited  historically 
by  an  inability  to  design  them  accurately  and  by  their  apper- 
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•M  unsuitability  for  phased  or  conform*!  arrays  RsliabI# 
design  requires  development  of  cost  affective,  rt'etively 
accural*,  and  preferably  algebraic  mathematical  modeii. 
Recent  work  on  flextendonal  transducers  produced  unre- 
■trained  equetloni  of  the  required  accuracy  for  paak  radiated 
power,  re  ton  ant  halfpower  bandwidth,  retonant  frequency, 
end  the  optimum  power -bandwidth  product  design  that 
repretanu  the  tmallait,  lighted.  Cl  act  IV  treniducer  for  any 
acouttic  requirements.  This  paper  briefly  summarises  the 
analytical  background  of  the  model;  recent  experimental 
work  application  to  several  sonars,  Including  both  expend¬ 
able  and  ship  systems;  and  the  ultimata  capabilities  of  Cfaee 
IV  devices. 


81473 

The  Air  Gun  Impulsive  Underwater  Transducer 

J.E.  Barger  and  W.H.  Hamblen 
Boll  Beranek  and  Newman,  Inc.,  50  Moulton  St., 
Cambridge,  MA  02138,  J.  Acoust.  Soc,  Arner.,  J58_ 
(4),  (ip  1038  1045  (Oct  1980)  7  figs,  7  refs 

Key  Words:  Transducers,  Acoustic  measuring  instruments. 
Underwater  sound 

Experience  with  the  use  of  high -pressure  guns  at  many  depths 
to  generate  Impulsive  underwater  sound  in  the  fundamental 
frequency  rang*  from  10  to  200  Hr  1s  reported.  A  simple 
analysis  shows  that  the  fundamental  frequency  of  waveforms 
increases  faster  with  increasing  depth  than  predicted  by  the 
rorlelgh-Willls  equation.  In  addition,  the  acoustical  effi¬ 
ciency  of  air  gun  sources  Is  found  to  decrease  with  increasing 
depth,  taUir.j  sharply  a*  the  ambient  pressure  becomes  a 
significant  fraction  of  the  initial  gun  pressure.  Experimental 
waveform  and  energy  source  level  data  verify  these  analytical 
results.  Finally,  data  obtained  from  arrays  of  air  guns  are 
presented. 


81474 

Concept*  and  Uae  of  the  Real  Time  Analyser 

J.L.  Frarey 

Shaker  Res.  Corp.,  Ballston  Lake,  NY,  Proc.  Ma¬ 
chinery  Vibration  Monitoring  and  Analysis  seminar, 
Apr  8  10,  1980,  New  Orleans,  LA,  pp  127-137, 
13  hgs 

Sponsored  by  Vibration  I nstitute. Clarendon  Hills,  I L 

Kay  Words-  Real  tim*  spectrum  aneiyreri,  Fast  Fourier 
transform.  Vibration  measurement.  Measuring  instruments, 
Spectrum  analysers 


Concepts  such  as  aliasing,  nsgatlv*  frequencies,  windowing 
end  real  tim*  rat*  ar*  discussed.  The  real  tim*  rat*  will  b* 
compared  between  older  time  comparison  analysers  and  th* 
newer  FFT  unit.  Problems  associated  with  a  transient  capture 
button  on  the  front  of  an  analyser  whoa*  basic  process 
assumes  stationary  or  nonchanging  data  it  addressed. 


81473 

Evaluation  of  Machinery  Condition  by  Spectral 
Anaiyaia 

J.l.  T ayloi 

Gatdinier.  Inc.,  P.O.  Box  3269,  Tampa,  FL  33601, 
Proc.  Machinery  Vibration  Monitoring  and  Analysis 
seminar,  Apr  8-10,  New  Orleans,  LA,  pp  1-15,  20  figs, 
5  rels 

Sponsored  by  Vibration  Institute, Clarendon  Hills,  IL 

Kay  Words:  Rotating  structures.  Monitoring  techniques. 
Spectral  analysis,  Tima  domain  method 

Procedures  for  Identifying  general  machine  condition  such 
as  unbalance,  looaenett,  bent  shaft,  miselignment.cevitetlon, 
rubbing  and  other  conditions  that  cause  vibration  problems 
ere  described.  These  probltms/conditions  can  be  identified 
by  spectral  analysis,  howtvar,  analysis  of  the  time  domain 
signal  is  helpful  in  determining  how  the  machine  is  behaving. 
Cerelul  analysis  ol  the  spectrum  frequency,  shape,  ampli¬ 
tude,  and  sum  and  difference  frequencies  can  reveal  the 
above  problems.  The  importance  of  taking  data  in  th#  load 
ton*  is  stressed.  An  actual  cas*  history  of  aach  problem  is 
presented. 


81476 

Signature  Aatlyw  of  Rotating  Machinery  in  the 
Chemical  Induatry 

J.B.  Erskine,  M.A.  Phipps,  and  N.  Hensman 
Agricultural  Div„  Imperial  Chemical  Industries,  Ltd., 
Cleveland,  UK,  Proc.  Machinery  Vibration  Monitoring 
and  Analysis  seminar,  Apr  8-10,  1980,  New  Orleans, 
LA,  pp  35-41, 3  figs,  1  table,  3  refs 
Sponsored  by  Vibration  Institute, Clarendon  Hills,  IL 

Kay  Words:  Rotating  structuras,  Monitoring  technique*. 
Spectrum  analysers.  Computer-aided  techniques.  Signature 
analysis 

Th*  evolution  of  e  specific  system  which  employs  a  com¬ 
mercially  avai labia  spectrum  analyzer  and  digital  computer 
together  with  in-hous*  software  is  described.  Some  of  th* 
problems  encountered  en  route  and  progress  In  developing 
the  use  of  the  system  are  outlined. 
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81-677 

Dynamic  Analy a*  of  Machine*  inf  Structure* 

A.C,  Kiilluf 

Spectral  Dynamics,  Scientific  Atlanta,  (‘lot..  Ma 
chmery  Vibration  Monitor  my  and  Analysis  v.'ininar, 
Apr  8  10,  1980,  Now  Of  loans,  LA,  pp  139  149,  30 
tiys 

Sponsored  by  Vibration  Institutn.  Clarontion  Mills,  IL 

Kay  Words:  Diagnostic  techniques,  Rotating  structures,  Fre¬ 
quency  response 

Th*  measurement,  Intarpratatlon  and  uia  ot  frequency  ra- 
iponia  measurement*  in  iiagnoalng  rotating  machinery  and 
structural  problems  la  dawn  bad. 


81-678 

Modal  Aaaalyaia  •  Design  Aid  for  (Jae  of  New  Material* 

D.J.  Durham 

Zonic  Technical  Labs.,  Inc„  Cincinnati,  OH,  Indus¬ 
trial  Res.  and  Dev.,  22^(1 1),  pp  141  143  (Nov  1980) 
2  figs 

Kay  Words:  Modal  analysis.  Machining 

A  minicomputar-baaad  modal  analysis  system  and  a  con- 
t rolled-force  hydraulic  axcitar  system  is  described  and  its 
application  in  th*  design  of  components  to  minimise  vibra¬ 
tion  during  machining  it  presented.  The  system  consists  of  a 
data  memory  that  can  contain  from  2  to  16  input  channels, 
anti-aliasing  fllten,  a  multichannel  high  speed  FFT  processor, 
a  minicomputer,  a  display  tarminal,  and  a  hard  copy  unit. 
Tha  exciter  system  comprises  an  exciter  head,  a  master 
controller,  and  a  hydraulic  power  supply . 


81-679 

Limitations  on  Random  Input  Forces  in  Randomdec 
Computation  for  Modal  identification 

S.R.  Ibrahim 

Dept,  of  Mech.  Engrg.  and  Mechanics,  Old  Dominion 
Univ..  Norfolk,  VA,  Shock  Vib.  Bull.,  U.S.  Naval  Res. 
Lab.,  Proc.,  No.  50,  Pt.  3,  pp  99-1 12  (Sept  1980)  10 
figs,  3  tables,  18  refs 

Kay  Words:  Random  decrement  technique.  Modal  analysis, 
Parameter  identification  technique.  Time  domain  method 

The  condition  of  having  white  noise  random  input  to  test 
structures  hat  been  proven  unnecessary  for  the  purpose  of 


using  random  decrement  technique  for  modal  Identification 
of  vibrating  structures.  It  is  shown  that  nonwhite,  stationary 
narrow  band  random  inputs  will  yield  modal  parameters  as 
accurate  as  those  obtained  If  th*  inputs  were  narrow  band 
whit*  noise.  Seven  simulated  experiments  are  included  In 
support  ot  the  material  presented. 


DYNAMIC  TESTS 

(Alar  u»i  No.  bbti) 


81-680 

Sonic  Fatigue  Testing  of  the  NASA  L-1011  Com¬ 
posite  Aileron 

J.  SOOVOIL* 

Lockheed-Calitornia  Co.,  Burbank,  CA,  Shock  Vib. 
Bull.,  U.S.  Naval  Res.  Lab,,  Proc.,  No.  50,  Pt.  4,  pp 
13-23  (Sept  1980)  26  figs.  12  refs 

Key  Words:  Fatigue  tesu.  Aircraft  noise.  Aircraft  wings. 
Composite  materials 

Th*  sonic  fatigue  test  program  to  very  the  design  of  the 
composite  inboard  aileron  for  the  L-1011  airplane  jet  noise 
environment  it  described.  Th*  composite  aileron  it  fabri¬ 
cated  from  composite  minltandwich  covers  which  are  at¬ 
tached  to  graphite/apoxy  front  spar  and  ribs,  and  to  an 
aluminum  rear  spar  with  fasteners.  Coupon  testing,  with 
large  electromagnetic  shakers,  it  used  to  develop  random 
S/N  (stress  vs.  number  of  cycles)  date  for  specific  com¬ 
ponents  in  the  design.  Coupon  failure  modes  are  presented 
and  discussed. 


81-681 

A  Method  to  Determine  Realistic  Random  Vibration 
Test  Level*  Taking  Into  Account  Mechanical  Imped¬ 
ance  Data  Part  1:  Baaic  Idea*  and  Theory 

O.  Sylwan 

IFM  Akustikbyran  AB,  Stockholm,  Sweden,  Shoe* 
Vib,  Bull.,  U.S.  Naval  Res.  Lab.,  Proc,,  No.  50,  Pt.  2, 
pp  129-135  (Sept  1980)  2  figs,  1  ref 

Key  Words:  Vibration  t*»U,  Testing  techniques,  Random 
vibration.  Mechanical  impedance,  Airborn  equipment  re¬ 
sponse,  Acceleration,  Spectral  energy  distribution  techniques 

A  new  method  to  determine  more  realistic  random  vibration 
tett  levels  based  on  measured  acceleration  spectral  densities 
ha*  been  developed.  It  takes  into  account  the  differences 
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between  the  mm chanted  impedances  ot  the  system  equip 
menl  •  supporting  structure  In  wrvlce  and  under  tes.  condl 
(loot.  Beslc  Hie  as  and  theory  behind  the  method  are  pre- 
eented 


81-682 

A  Method  to  Detemiine  Realistic  Random  Vibration 
Test  l^yela  Taking  Into  Account  Mechanical  Imped¬ 
ance  Data  Hart  II:  Verification  Teata 

I .  Hull 

SAAB-SCANIA  AB,  Linkuping.  Sweden,  Shock  Vib. 
Bull.,  U.S.  Ndv.il  Hey.  L.ib,,  f’roc.,  No,  50,  Pt.  2,  (•(> 
I  J/  1  L>4  (Sept  1980)  20  tigs,  4  tables 

Key  Words:  Vibration  tern,  Telling  technique!,  Random 
vibration,  Mechanical  impedance.  Acceleration,  Spectral 
energy  dutribution  technique!.  Airborne  equipment  reipome 

A  new  method  to  determine  more  reallitic  random  vibration 
ten  level!  bawd  on  meaeured  acceleration  epectral  dentltlei 
hae  been  tatted.  The  different  phatei  of  the  left  program 
which  are  prewnted  are  teata,  meaau remen u,  aignal  analyiii, 
and  telt  reiultl. 


81-683 

Bias  Errors  in  a  Random  Vibration  Extremal  Control 
Strategy 

D.O.  Smallwood  and  D.L.  Gregory 
Sandia  Labs.,  Albuquerque,  NM,  Shock  Vib.  Bull., 
U.S.  Naval  Res.  Lab.,  Proc„  No.  50,  Pt.  2,  pp  199- 
205  (Sept  1980)  1  fig,  1  ret 

Key  Word!  Random  vibration.  Vibration  teata.  Error  analyiii 

The  theoretical  baaii  tor  an  extremal  control  ttratagy  in 
random  vibration  tatting  it  ditcuued.  Except  for  medal 
caaea,  thii  itrategy  retulta  in  biaa  errora.  Formulae  for  ani¬ 
mating  the  biaa  are  given,  and  method!  for  minimizing  the 
error  are  luggeited. 


81-684 

Consideration  of  an  Optimal  Procedure  for  Teiting 
the  Operability  of  Equipment  under  Seattle  Distur¬ 
bances 

C.W.  do  Silva,  F.  Loceff,  and  K.M.  Vashi 


Carnetjio-Mullon  Umv„  Pittsburgh,  PA  15218,  Shuck 
Vib.  Bull.,  U.S.  Naval  Hus.  Lab.,  Pick,.,  No.  50,  Pt,  4, 
(<(>  149-158  (Sept  1980)  9  figs,  7  refs 

Key  Wordi:  Teiting  technique!.  Equipment  retponw,  Seiimic 
excitation 

An  optimal  tingle  eheker  teat  procedure  li  developed  for  the 
wlimlc  qualification  ot  Class  IE  multicomponent  electrical 
equipment.  The  method  compute!  a  tingle  teat  that  uaea  a 
uniaxial  excitation  having  certain  minimum  Intenelty  applied 
at  tha  equipment  lupport  location  in  a  predetermined  op¬ 
timal  direction.  Analytical  axpreatiom  for  the  optimal  teat 
paramatari  are  obtained  by  maximizing  the  rltk  of  compo¬ 
nent  failure  during  taating. 


81-685 

Dynamic  Testing  -  How  Far  We've  Come  •  How  Much 
Further  to  Go 

AJ.  Curtis 

Hughes  Aircraft  Co.,  Culver  City,  CA,  Shock  Vib. 
Bull.,  U.S.  Naval  Res.  Lab.,  Proc.,  No,  50,  Pt.  1,  pp 
39-44  (Sept  1980)  2  figs,  3  tables 

Kay  Wordi:  Dynamic  lasts.  Vibration  tatts 

Tha  evolution  of  dynamic  end.  In  particular,  laboratory 
vibration  tasting  it  reviewed,  followed  by  Introduction  of 
teat  purpow  and  teat  condition  matrices  which  may  help 
in  understanding  why  certain  test!  art  or  should  be  per¬ 
formed  in  certain  wsyi.  Tbit  leads  to  a  discussion,  both 
phlloiophlc  and  hardware-directed,  of  e  few  of  the  needed 
developments  in  the  field.  One  of  thaw  developments, 
nwnely  the  very  topical  area  of  vibration  screens.  Is  dis¬ 
cussed  in  some  detail. 


81-686 

Conservation  in  Shock  Analysis  and  Teating 

T.L.  Pae/ 

The  University  of  New  Mexico,  Albuquerque,  NM, 
Shock  Vib.  Bull,,  O.S.  Naval  Res.  Lab,,  Proc.  No.  50, 
Pt,  4,  pp  117-136  (Sept  1980)  6  tigs,  3  tables,  14  refs 

Kay  Words:  Shock  tests.  Tasting  techniques 

Whan  a  structure  Is  to  be  subjected  to  mechanical  shocks  in 
tha  field,  it  1s  desirable  to  test  that  structure  using  a  shock 
test  which  Is  conservative  (excites  a  more  severe  response  In 
e  structure  then  the  inputs  It  Is  meant  to  represent)  with 
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wpwl  lo  the  (told  diock  inputs,  For  a  particular  diock 
Ml  there  exists  «  probability  ol  conservatism,  li  h  thorn 
how  the  probability  ol  conservatism  ol  •  thoeh  Ml  can  ba 
urproxlmataly  calculated  when  tome  shocks  measured  Irom 
I  ha  random  I  laid  source  art  available . 


•  1-687 

Aa  (henrirw  of  Shock  Aualyua  and  Teating  hi  the 
Federal  Republic  of  Germ  any 

K.E.  Moim  -Dombcrg 

Institut  f.  Mochdtiik ,  Tuchnischo  Hochschulu  Darm¬ 
stadt,  Shock  Vib.  bull.,  U.S.  Naval  Hos.  Lab.,  Proc., 
No.  bO,  Pi.  4.  |if>  105-1 1b  (Sept  1980)  8  tigs,  4  mis 

Kay  Words:  Shock  lean.  Tatting  technique* 

The  p  mentation  it  confined  to  tome  i  da  at  of  data  reduction. 
The  main  ob)act  it  a  relevant  approximation  and  d anima¬ 
tion  ol  input  shock  pattern  by  aatt  ol  only  law  tignllkunt 
parematart. 


81688 

Meamrement  of  Dyaamic  Structural  Otaracteriatica 
of  Maauve  Building!  by  High-Level  Multipulae  Tech¬ 
niques 

D.G.  Yates  and  F.B.  Salford 

Agbabian  Associates,  El  Segundo,  CA,  Shock  Vib. 
Boll.,  U.S.  Naval  Res.  Lab.,  Proc.,  No.  50,  Pt.  4,  pp 
137-147  (Sept  1980)  15  figs.  9  refs 

Kay  Words:  Tatting  techniques.  Off  chore  structures.  Nuclear 
power  plants.  Seismic  response 

Experimental  determination  of  the  responses  of  large  struc¬ 
tures  has  become  a  necessary  tool  for  structural  design 
verification  and  analysis.  The  structural  integrity  ol  off- 
short  oil  platforms  and  the  seismic  risks  in  nuclear  power 
plants  and  other  large  structures  require  much  greater  safety 
assurance.  Multlpuised  high-level  structural  tatting  It  an 
innovative  approach  to  high-level  transient  teating.  A  portable 
Impulse  device  ol  recent  development  produces  large  force 
time  histories  that  can  ba  controlled  to  satisfy  multimode 
system  response. 


81689 

A  50  km/h  Vehkle-fo- Vehicle  Cradi  with  Teet  Dum¬ 
mies  (Eia  SOkm/h'Front-Heck-Aufpral  mil  Test- 
penoueu) 


M.  Dannr-r  and  H,  Wjjim.-i 

SlriridlnirgstMvut  B,  8000  Munchi-ii  (>0,  Automohil- 
tucfi.  M2  (10).  pp  501-504  (Oct  19B0)  H  ligi, 
3  lulb 

(In  Gorman) 

Key  Word!.  Collision  research  (automotive),  Human  re¬ 
sponse,  Anthropomorphic  dummies 

Craeh  tests  end  tied  tests  with  human  test  persons  and 
Hybrid  II  dummies  ere  described.  To  obtain  e  realistic 
accident  simulation  the  tests  were  run  with  standard  Audi  80 
vehicles  lilted  with  the  standard  lest  belt  systems. 


81690 

The  Vibration  Teet  Unit  •  A  Unique  Kail  Vehicle 
Vibration  Test  Facility 

R.O.  Coupland  and  A.J.  Nint/ol 
Wylt;  Labs.,  Colorado  Springs,  CO,  Shock  Vib,  Bull,, 
U.S.  Naval  Rns.  Lab,,  Proc,,  No,  50,  Pt,  2,  pp  217- 
227  (Sept  1980)  14  figs 

Key  Words:  Vibration  tests.  Test  facilities.  Interaction:  rail- 
wheel,  Railroad  cart 

A  vibration  fast  unit,  a  twelve  shaker  vibration  system 
designed  to  vibrate  a  railcar  to  simulate  the  action  of  track/ 
train  dynamics,  it  described.  Included  it  a  description  of  the 
system  and  a  summary  of  its  performance  capabilities. 


81691 

The  Application  of  Computers  to  Dynanic  Rail 
Vehicle  Teating 

B.  Clark 

Wyle  Labs.,  Colorado  Springs,  CO,  Shock  Vib.  Bull., 
U.S.  Naval  Res.  Lab.,  Proc.,  No.  50,  Pt.  2,  pp  229- 
233  (Sept  1980)  2  tables 

Key  Words:  Vibration  tests,  Test  fscilities.  Interaction: 
rail-wheal,  Railroad  cars,  Automattd  tasting.  Computer- 
aided  techniques 

A  two -computer  system  it  used  to  provide  temieutometed 
test  control  and  monitoring  for  a  rail  vehicle  test  facility. 
The  system  provides  control  at  12  independent  force  transfer 
points,  and  a  data  acquisition  capability  of  100 XXX  samples 
par  second.  The  computer  equipment  end  tha  control  and 
data  acquisition  computer  software  are  described. 
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81-692 

Shock  in  Solid*:  Amiy  Material*  Keerarch  and  Appli¬ 
cation* 

H.  Shu.i  iiruJ  J.f  ,  Mo*  .ill 

U.S.  Army  Mutcriiils  d(ui  Mm  tunics  Hoi.  Ctr.,WdliM 
town,  MA,  Shock  Vib.  bull.,  U.S.  Ndvdl  Hos.  Ldb., 
Proc.,  No.  SO,  Pt.  1,  |i|)  27-38  (Sc-pt  1980)  12  tiys. 
I  Idblo,  3  rots 

Kay  Word*:  Shock  wav*  propagation,  Tail  facilities 

Th*  mlialon  ol  U£,  Army  Malarial!  and  th*  Machanlci 
Raaaarch  Cantar  and  iu  currant  raaaarch  program  ol  shock 
In  tolld*  I*  daacrlbad. 


81-693 

Cradi  Teat  Facility  at  the  Federal  Highway  Keaearch 
Institute  (Die  Aufprall-Venuehaanlage  der  Bundeaan- 
•tall  fur  Straaarnweaen) 

W.  Sicvert 

Bundesanstalt  f.  Slrassenwesc-n,  Fdchgrup[jc-  Kralt- 
fahr/eugtechnik,  Bruhler  Strasso  1,  D-5000  Koln  51, 
Automobiltech.  Z.,_82  (10),  i>p  507-51 1  (Oct  1980) 
7  figs,  3  tables,  1 1  refs 
(In  German) 

Kay  Wordi:  Tatt  facilltiat,  Colliiion  raaaarch  (automotive) 

At  th*  Fadaral  Highway  Raaaarch  Institut*  a  craah-taat 
facility  was  developed  enabling  accident  simulation.  By 
means  of  this  facility,  raaaarch  In  th*  area  of  passive  motor 
vehicle  safety,  and  international  cooperation  in  this  field 
can  be  supported,  and  th*  Institute's  rol*  as  technical  advisor 
to  other  governmental  agendas  can  b*  improved. 


81-694 

Automatic  Data  Channel  Calibration  and  Noiae 
Identification 

E.E.  Nesbit 

Lawrence  Livermore  Lab.,  Livermore,  CA,  Shock 
Vib.  Bull.,  U.S.  Naval  Res.  Lab.,  Proc.,  No.  50,  Pt.  2, 
pp  57-72  (Sept  1980)  5  figs,  1  table,  2  refs 

Kay  Words  Test  facilities,  Dynamic  taste.  Automated  tasting. 
Parameter  identification  technique.  Noise  source  identifica¬ 
tion 


At  part  of  an  overall  upgrade  of  dynamic  tatting  fadllllat, 
an  automatic  data  channel  calibration  system  hat  been 
implemented  that  uses  mlcrocompu  tar  bated  hardware  and 
•  parameter  Identification  algorithm  derived  from  optimal 
control  theory.  Analyses  art  performed  using  tine  and 
square  wav*  calibration  signals  (at  user -specified  frequencies) 
to  determine  channel  gain  and  offset,  and  known  constant 
calibration  tignaii  to  determine  00,  130,  and  ISO  Harts 
channel  nolta, 


DIAGNOSTICS 

(Alsu  too  Not.  674.677.710) 


81-695 

A  Review  of  Machinery  Condition  Monitoring 

J.S.  Mitchell 

Turbomachinury  Consultant,  San  Juan  Capistrano, 
C  <,  Pfoc.  Machinery  Vibration  Monitoring  and 
Analysis  seminar,  Apr  8-10,  1980,  New  Orleans,  LA, 
pp  151-156, 4  tigs 

Sponsored  by  Vibration  I  nstilute.  Clarendon  Hills,  I L 

Kay  Words:  Monitoring  techniques.  Rotating  structure* 

A  guide  for  establishing  a  condition  monitoring  program 
for  operating  machinery  is  presented.  Three  types  of  pro¬ 
grams  are  described  in  tom*  detail:  a  periodic  measurement 
of  vibration  amplitude*,  a  continuous  monitoring  system, 
and  a  pradiettv*  spectrum  analysis. 


81-6% 

Improving  Vibration  Technique*  for  Detecting  Work¬ 
manship  Defect*  in  Electronic  Equipment 

J.W.  Burt  and  MA  Condouris 
Technical  Support  Activity,  U.S.  Army  Electronics 
Command,  Fort  Monmouth,  NJ  07703,  Shock  Vib. 
Bull.,  U.S.  Naval  Res.  Lab.,  Proc.,  No.  50,  Pt.  2,  pp 
173-189  (Sept  1980)  9  figs,  5  tables 

Kay  Words:  Diagnostic  techniques,  Failure  detection.  Vibra¬ 
tory  techniques,  Electronic  Instrumentation 

Th*  results  of  a  study  mad*  to  evaluate  th*  affactlvanat*  of 
tin*  and  random  vibration  for  datacting  workmanship  dafacts 
in  electronic  equipment  are  daacrlbad.  Th*  vibration  tatt 
program  was  bated  upon  th*  us*  of  a  fastanar-cantliavar 
beam  davic*  which  affectively  simulated  workmanship  da¬ 
facts  that  had  first  mod*  resonant  frequencies  between  27 
and  880  Hr. 
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81-697 

Polar  nutting  Application*  lor  (totaling  Machinery 

U.L.  Unfitly 

Plot.  Miichi'iuty  Vibrations  IV  bcmiiui,  Nnv  1 1-1.1, 
1980,  Choiry  Hill,  NJ,  6  pp,  I  /  ligs,  13  if  Is 
Sponsori'd  by  Vibiution  Inshtutir,  CliiMHidon  Hills,  IL 

Kay  Word*.  Hotatmg  structures,  Rotor*  (machine  elements), 
Graphic  methods,  Dlagnottlc  technique*.  Balancing  tech¬ 
nique* 

Polar  plot*  ara  being  u*ad  with  Increasing  Iraquancy  to  docu¬ 
ment  and  a**l*t  In  the  interpretation  of  rotating  machine 
performance.  The  advantage!  of  polar  plot*  Include  the 
ability  to  distinguish  between  iplit  and  close -toga  thar  sail- 
balance  resonance*,  and  the  ability  to  dlttingulth  between 
•tructural,  aerodynamic,  or  tailbalancing  resonance*.  Other 
advantage*  Include  the  ability  to  read  (halt  bow  mode  thapet 
for  rotor  diagnostic*  and  balancing  purpose*,  and  tha  ability 
to  show  historical  shaft  bow  mod*  amplitude  and  phase 
according  to  correlative  pertinent  parameter*. 


81-698 

Rotating  Machinery  Vibration  Analyaia  Using  Polar 
Diagrams 

J.D.  Halloran 

Turbocomprussor  Div.,  Joy  Machinery  Co.,  Prut.. 
Machinery  Vibration  Monitoring  and  Analysis  semi 
nar,  Apr  8-10,  1980,  New  Orleans.  LA,  pp  58-71, 
16  figs,  6  refs 

Sponsored  by  Vibration  Institute,  Clarendon  Hills,  IL 

Kay  Word*:  Rotating  structure*.  Diagnostic  technique*. 
Graphic  methods.  Vibration  monitoring 

Polar  diagram  data  displays  for  vibration  analysis  are  dis¬ 
cussed  from  fundamental  concepts  to  interpretation  of  a 
complex  multiple  peak  response  deta  sat.  Characteristics  of 
the  polar  plot  for  symmetric  and  asymmetric  systems,  for 
forward  and  backward  responses  and  for  developing  internal 
loops  are  separately  presented.  The  aim  of  the  discussion  is 
to  foster  the  use  and  understanding  of  polar  diagrams  as  a 
powerful  and  additional  tool  for  vibration  analysis. 


81-699 

Induction  Motor  Bearing  Support  Resonance  •  A 
Case  History 

D.E.  Hasselfeld 

Standaid  Oil  Co.  of  California,  San  Francisco,  CA, 


hot.  Mat  liim-iy  Vibration  Monitoring  jrid  Anulysis 
'jfitiin.ii,  Apt  H-IU,  1980,  Niw  Orlturis,  LA,  pp  93-9/, 
4  figs,  3  mis 

Spc/ov uril  by  Vibration  Institute,  Clan-iidon  Hills,  IL 

Key  Words  Diagnostic  techniques,  Bearings,  Induction 
motors 

A  problem  with  high  axial  vibration  encountered  on  e  large 
lour-pol*  induction  motor  is  described.  The  primary  cause 
ol  Ihe  vibration  was  bearing  supports  which  wars  in  reso¬ 
nance  with  tha  third  harmonic  ol  running  speed.  A  number 
ol  suspect  mechanical  conditions  ars  discussed. 


BALANCING 

(Also  stxt  No.  697) 


81-700 

An  Kxpetisnrntal  Introduction  to  the  Development 
of  a  Unified  Approach  to  Flexible  Rotor  Balancing 

A.G.  Parkinson,  M.S.  Darlow,  A.J.  Smalley, and  R.H. 
Badgley 

1  he  Open  Urijv.,  Milton  Keynes,  UK ,  Proc.  Machinery 
Vibrations  IV  seminar,  Nov  1 1-13,  1980, Cherry  Hill, 
NJ,  34  pp,  7  ligs,  19  tables,  13  rels 
Sponsored  by  Vibration  Institute,  Clrendon  Hills,  IL 

Key  Words:  Roton  (machine  elements).  Flexible  rotors. 
Balancing  techniques.  Influence  coefficient  method 

Several  uccesiful  methods  lor  balancing  flsxibls  rotating 
shafts  havs  been  developed  in  recent  years.  The  methods  can 
be  divided  into  groups  which  are  based  on  modal  charac¬ 
teristics  and  groups  which  employ  influence  coefficients. 
The  relative  merits  of  these  two  approaches  have  been  the 
subject  ol  much  discussion  and  argument  -  most  of  it  incon¬ 
clusive  end  rather  fruitless.  This  paper  represents  the  initial 
experimental  stage  of  a  joint  project  by  which  it  it  hoped  to 
resolve  the  apparent  differences  and  develop  a  unified  ap¬ 
proach  to  such  balancing.  Balancing  trial*  are  reported  in 
much  more  detail  than  it  usual  in  the  published  literature 
In  the  belief  that  this  information  will  give  a  useful  insight 
into  balancing  practice. 


81-701 

Flexible  Rolor  Balancing:  A  Review  of  Principles 
and  Practices 

R.S.  Sharp 
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L)u|>t.  nl  Modi.  I.ngrg.,  Univ,  <>t  Lunds,  Lunds  LS2 
9J1,  UK.  I  ribology  lull..  13  (9),  |>|>  211-210  (Oct 
1980)  3  ligs,  29  mis 

Kay  Words  Balancing  techniques,  Rotors  (machine  ele¬ 
ments),  Flexible  rotors 

Tha  balancing  ot  flexible  rotors  on  baarlng  supports  It  con¬ 
sidered  from  fundamental  and  practical  standpoints.  Tha 
affset  ol  unbalance,  tha  relevant  parts  ol  modal  analysts  and 
modal  balancing.  Influence  coefficients  and  Influence  coeffi¬ 
cient  balancing  methods,  the  selection  of  balancing  planet, 
measurements  and  procedures,  results  obtainable,  outstand¬ 
ing  difficulties,  and  likely  developments  are  considered. 


81-702 

High  Speed  Balance  Procedure 

R.  Ehrich 

Borsig  GmbH,  Berlin,  Wesi  Germany,  Proc.  9th 
Turbomachinery  Syrup.,  Gas  Turbine  Labs.,  Dec  9- 
1 1,  1980,  pp  25-31, 14  tigs,  10  refs 
Sponsored  by  Much.  Lngrg.  Dept.,  Texas  A&M  Univ. 

Kay  Words:  Balancing  techniques.  Turbomachinery,  Rotors 
(machine  elements) 

Elastic  bal Slicing  procedures  and  experimental  results  for 
turbomachine  rotors  are  described.  Tha  commonly  known 
criteria  of  static  aid  dynamic  balancing  no  longer  apply 
in  this  case. 


81703 

Dynamic  Balancing 

R.L.  Fox 

IRD  Mechanalysis,  Inc.,  Houston,  TX,  Proc.  9th 
Turbomachinery  Symp.,  Gas  Turbine  Labs.,  Dec  9- 
11,  1980,  pp  151-183, 55  figs,  1  table 
Sponsored  by  Mech.  Engrg.  Dept.,  Texas  A&M  Univ. 

Kay  Words:  Balancing  techniques.  Dynamic  balancing 

Unbalance  has  bean  found  to  be  one  of  tha  moat  common 
causes  of  machinery  vibration,  present  to  soma  degree  on 
nearly  all  rotating  machines.  This  paper  is  presented  to 
provide  essential  information  needed  to  sohra  tha  majority 
of  balancing  problems. 


MONITORING 

(Also  too  Nut.  07l>,  076, 68B) 


81-704 

Vibration  Analysis  Applied  to  Aircraft  Carrier  Ma¬ 
chinery  Fault  Diagnosis 

M.  Libby  and  U.  Lundgaaid 

PI  RA  (CV),  Puget  Sound  Naval  Shipyard,  WA, 
Proc.  Machinery  Vibration  Monitoring  and  Analysis 
seminar,  Apr  8-10,  1980,  New  Orleans,  LA,  pp  85- 
91,5  tigs 

Sponsored  by  Vibration  Institute, Clarendon  Hills,  IL 

Kay  Words:  Monitoring  techniques.  Ships,  Warships,  Aircraft 
carriers.  Data  processing.  Vibration  signatures 

A  Navy  program  ol  machinery  condition  analysis  It  being 
used  at  a  maintenance  planning  tool  for  scheduling  aircraft 
carrier  machinery  overhaul  and  repairs.  The  program  it 
replacing  tha  traditional  open  and  inspect  of  periodic  over¬ 
haul  with  a  program  of  objective  analysis  for  determining 
repair  requirements  and  priorities.  Tha  development,  scope 
and  application  of  the  vibration  analysis  program  it  reviewed. 
Specific  attention  it  directed  to  the  data  processing  system 
and  narrowband  vibration  criteria  for  evaluating  quality  ot 
repair  work. 


81-705 

Failure  Indication  and  Corrective  Actio*  for  Turbo- 
abafl  Engines 

A.D.  Pisano 

Advanced  Control  Engineer,  General  Electric  Co., 
Aircraft  Engine  Group,  Lynn,  MA,  J.  A mer.  Helicop¬ 
ter  Soc.,  2k  <4>.  PP  36-42  (Oct  1980)  10  figs  2 
tables,  4  refs 

Kay  Words:  He"copter  anginas.  Diagnostic  tachnlquat. 
Monitoring  tachnlquat 

In  order  to  prevent  lost  of  power  modulation  capability  in 
tha  event  ol  a  failed  angina  control  sensor,  an  automatic 
In-flight  failure  Indication  and  corrective  action  strategy  It 
developed  for  advanced  turboehaft  helicopter  applications. 
It  provides  for  both  tha  detection  of  a  failed  tensor  and  the 
generation  of  tha  bast  estimate  of  tha  failed  signal  which 
can  than  bt  used  to  provide  continuity  of  stable  angina 
control. 
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81706 

A  Structural  llilikur  fur  Offdior*  Plalfomis 

H.  Hatlostud  >ii k)  K,  Mi’lliiiijcn 

A.S.  Heigcns  Mi-kaniskc  V«;rk st«?« l«*i ,  Hi-rgm,  Norwjy, 
Computers  Stria  ,,  Y2_  (4),  |>|i  026-032  (Oi.l  1980) 
4  iji,  4  rats 

f  «y  Wont!  Otlshom  structures,  Monitoring  techniques, 
'  •nil#  dement  tschmqus,  Computer «lde<J  technique* 

A  systematic  ute  ol  the  llnito  element  method  along  with 
tubetructur*  technique*  to  provide  the  itructural  engineer* 
re*ponilble  lor  design  or  maintenance  ol  platlorm*  with 
strew  coefficients  lor  la*t  and  eaay  analytical  monitoring 
ol  ttrewe*  a*  load*  and  structural  derails  are  changed  I* 
described.  The  database  Is  established  and  accessed  through 
a  specie!  computer  program.  The  paper  locuses  on  the 
practical  use  ol  a  database  lor  j  typical  Condeep  platlorm 
In  the  North  Sea. 


81-707 

Failure  Aualyaia  and  Repair  Techniques  for  Turbo- 
marhincry  Gear* 

T.C.  Glow 

Prager.  Inc.,  Gear  and  Machine  Products,  New  Or¬ 
leans,  LA,  Proc,  9th  Tuftiomachinery  Syrup,,  Gas 
Turbine  Labs.,  Dec  9-11,  1980,  pp  11-23,  9  figs,  1 
table,  4  refs 

Sponsored  by  Mech.  Lngrg.  Dept.,  Texas  A&M  Univ. 

Key  Words:  Turbomachinery,  Gears,  Failure  analysis.  Moni¬ 
toring  tachnlquas 

Tha  uss  ol  gtart  In  turbomachinery  applicatlont  it  covered. 
Contents  of  the  American  Gear  Manufacturers  Association 
and  American  Petroleum  Institute  standards  are  reviewed. 
When  gears  fell  or  srs  damaged,  various  proven  repair  tech¬ 
niques  are  available.  Theta  methods  can  save  much  down¬ 
time  and  through  tha  reuse  of  salvageable  parti,  substantial 
coat  savings  can  ba  realised. 


81-708 

The  Graphical  Shaft  Alignment  Calculator 

J.D.  Piotrowski 

Proc.  Machinery  Vibration  Monitoring  and  Analysis 
seminar,  Apr  8-10,  1980,  New  Orleans,  LA,  pp  1 17- 
125, 28  figs,  3  refs 

Sponsored  by  Vibration  Institute,  C'arendon  Hills,  IL 


Kay  Words  Alignment,  Sheltt  (n  echlne  slsmentt),  Graphic 
methods 

A  graphical  shaft  allgnnient  calculator  Is  described  wh>ch 
plot!  reverse  indicator  readings  from  two  rotating  units, 
enabling  tha  determination  ot  shim  chsngst  and/or  lateral 
moves,  and  a  quick  and  accurate  alignment  between  the 
two  units. 


ANALYSIS  AND  DESIGN 


ANALYTICAL  METHODS 


81-709 

On  the  Kffirient  Time  Integration  of  Systems  of 
Second-Order  equations  Arising  in  Structural  Dy¬ 
namics 

W.H.  Enright 

Dept,  ol  Computer  Science,  Univ.  of  Toronto,  T oron- 
to,  Canada,  Inti.  J.  Numer.  Methods  Lngr.,  16,  pp 
13-18  (Oct  1980)  3  tables,  14  refs 

Kay  Words:  Boundary  value  problems.  Dynamic 
itructural  analysis 

Flxsd  ttepsizs  low-order  methods  art  the  most  widaly  used 
technique  for  solving  the  second-order  initial  value  problems 
that  arise  in  structural  dynamics.  The  special  stability  diffi¬ 
culty  that  arises  with  this  dau  of  problem  is  described  and 
an  outline  showing  how  variable  steps!/*  techniques  can  cope 
with  this  difficulty  and  result  in  efficient  numerical  methods 
is  given. 


81-710 

Vibrations  of  Point  Loaded  Systems  with  Coupling 
between  Different  Wave  Types  •  Part  I  (Sehwingungen 
punktweiae  beiaateter  Syatesne  unter  Beiucksichti- 
gung  der  Koppiung  verachiedener  Wellenarten  •  Teil  I) 

F.  Pesko 

Instilut  t.  Technische  Akustik  der  TU  Berlin,  Acus- 
tica,  45  (4),  pp  209-217  (Aug  1980)  3  figs,  27  refs 
(In  German) 

Kay  Words:  Eigenvalue  problems.  Point  source  excitation. 

Beams 
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The  system  ol  partial,  nonnomogsneous  dlfleranital  aqua- 
lion*  ol  Iht  (Ini  order  describing  a  mechanical  system  with 
2  n  variables  can  be  darivad  by  considering  the  continuity 
ol  the  n  klnamailc  varieties  and  the  equilibrium  ol  tha  n 
dynamic  variables  lor  aach  volume  alamant.  Such  systems 
ara  aolvad  with  wall-known  mathoda  by  raduclng  tham  to 
ona  2nd  oniar  dlllarantlal  aquation.  Thla  reduction  la  not 
poaalbla  II  than  exists  a  coupling  batwaan  tha  dlllarant 
wave  typaa,  e.g.  lor  a  vibrating  baam  carrying  accantrlc 
maaaaa.  Applying  tha  wall-known  thaory  ol  ayatama  ol  linear 
dlllarantlal  aquationa  ol  tha  lint  ordar  with  conatant  coalll- 
clente,  aolutlona  lor  aquationa  with  variable  coalllcianta  ara 
darivad  by  analytical  maant.  In  thla  paper  tha  thaory  It  uted 
to  calculate  tha  alganvaluat  ol  a  point  loaded  baam  ol  Unite 
length . 


MODELING  TECHNIQUES 

(Sou  Not.  60b,  554) 


PARAMETER  IDENTIFICATION 

(Alto  seu  Nos.  534,6/9) 


81-711 

Some  Aapecta  of  Recursive  Parameter  Estimation 

V.  Solo 

Mathematics  Hes.  Ctr.,  Univ.  ol  Wisconsin.  Madison, 
Wl  b3706.  Inti.  J.  Control,  32  (3),  pp  395-410  (Sept 
1980)  29  refs 

Kay  Words:  Parameter  idantlllcatlon  technique.  Stochastic 
pro  ceil  at 

A  unllied  view  ol  tha  nature  ol  tha  recursive,  stochastic 
approximation  and  modal  nlennce  methods  lor  estimating 
tha  par  am  atari  ol  a  lumped  modal  ol  a  dynamic  system  is 
developed.  It  it  shown  how.  by  sequential  minimiration  of 
an  average  prediction  error,  it  is  poasibla  to  construct  recur¬ 
sive  algorithms  lor  almost  any  lumped  parametric  modal. 
For  a  general  class  ol  recursions  an  informal  analysis  ol 
convergence  is  given  by  considering  the  first  ordar  moment 
behavior  ol  the  recursion. 


COMPUTER  PROGRAMS 

< 

81-712 

STINT/CD;  A  Stand-Alone  Explicit  Time  Integration 
Package  for  Structural  Dynamics  Analyse 

P.G.  Underwood  and  K.C.  Park 


Palo  Alto  Hoy.  Lab.,  LocMiood  Missiles  and  i-'  aco 
Co,,  I iil„  Palo  Alto,  CA,  Hii|>t.  No.  LMSC/U770b37, 
4b  |>|>  (Juno  1980) 

AU-A087  423/0 

Kay  Words:  Computer  programs,  Dynamic  structural  analysis 

This  paper  is  a  user's  guide  lor  the  stand-alone  explicit 
direct  time  integration  package  STINT/CD  lor  structural 
dynamics  analysis.  ITINT/CD  uses  an  automatic  variable 
time  Increment  central  difference  method.  Tha  purpose, 
function,  limitations,  and  usage  ol  tha  package  are  described. 


81-713 

(Jeer's  Manual  for  NEMESIS  and  PLMODE 

H.  Gon/ale/  and  S.C.  Payne 

Appl.  Res.  Labs.,  Texas  Univ.  at  Austin,  TX,  Rept. 
No.  ARL-TM-80-b,  132  pp  (May  1.  1980) 

AD-A087  254/9 

Kay  Words:  Computer  programs.  Elastic  waves.  Wave  propa¬ 
gation 

Tha  normal  mode  model,  NEMESIS,  was  designed  and  Imple¬ 
mented  to  aid  in  the  Investigation  ol  low  frequency,  range 
invariant,  acoustic  propagation  effects.  NEMESIS  com  putts 
tha  eigenvalues  and  normal  modes  ol  the  depth  separated 
acoustic  wave  aquation.  Group  velocities  and  modal  attenu¬ 
ation  terms  are  alto  computed.  Propagation  Iota  and  velocity 
potential  for  a  source  and  receiver  at  a  given  range  can  be 
calculated  from  these  quantities.  A  computer  modal,  Pl5- 
MODE,  was  designed  to  perform  these  computations,  and  the 
computer  code  (or  both  NEMESIS  and  PLMODE  was  pre¬ 
pared  for  sxport  to  other  research  laboratories.  This  report 
is  designed  to  accompany  this  software  and  to  assist  parsons 
who  with  to  use  It.  The  contents  Include  descriptions  ol  the 
modeled  environment,  the  input  data  and  their  format, 
and  the  output  produced  by  the  models. 


81-714 

Steady,  Oscillatory,  and  Unsteady  Subaortic  Aero¬ 
dynamics,  Production  Venion  1.1  (Souaaa-P  1.1) 
Volume  2:  User/Programmer  Manual 

S.A.  Smolka,  R.D.  Preuss,  K.  Tseng,  and  L.  Morino 
Aerospace  Systems,  Inc.,  Burlington,  MA,  Rept.  No. 
NASA-CR-159131,  184  pp  (June  1980) 

N  80-29253 

Key  Words:  Computer  programs.  Aerodynamic  loads.  Air¬ 
craft 


83 


A  user /programmer  manual  tor  the  computer  program 
SOUMA-P  1.1  I*  prawn  ted.  The  program  la  daalgnad  to 
provide  accurate  and  elite  lent  evaluation  ol  ataady  and 
unataady  loada  on  eircratl  having  arbitrary  ahapaa  and  mo- 
tlona.  Including  atructural  dalormatlona. 


81715 

lacreaaod  Kail  Traaal  Vehicle  CraKtwurthineaa  in 
Head-on  Cofliaton*  Volume  IV.  IITKA1N  Leer's 
Manual 

t.t.  Hahn 

IIT  Res.  Inst.,  Chicago,  IL,  Refit.  No.  UMTA-MA- 
0026-00-4,  233  pp  (June  1980) 

PB80  206735 

Kay  Word  a  Computer  piograma,  Crashworthiness,  Colllalon 
"in  ••«;..  I.  j II road).  Railroad  traina, Simulation 

A  specific  goal  ol  aalaty  la  to  reduce  the  number  of  Injur  let 
that  may  result  hum  the  colllalon  of  two  traina.  A  computer 
coda  for  the  simulated  crash  of  two  railcar  consists  la  de¬ 
scribed.  The  coda  it  capable  of  simulating  die  mechanic!  of 
haedon  impact  of  two  consists  on  straight  level  track.  The 
user  can  modal  the  Individual  car  componantt  or  cars  in  at 
complex  or  at  simple  a  manner  as  It  warranted  by  the  simu¬ 
lation  results  desired. 


GENERAL  TOPICS 


CONFERENCE  PROCEEDINGS 


81-716 

Rotordynamic  Instability  Problems  in  High-Perfor¬ 
mance  Turbomachineiy 

NASA  Lewis  Res.  Ctr.,  Cleveland,  OH,  Conf.  held  at 
College  Station,  May  12-14,  1980,  sponsored  by 
Texas  A&M  Univ.,  Louisville  Univ.  and  AROD,  Rept. 
No.  NASA-CP-2133, 463  pp  (1980) 

N80-29706 

Kay  Words:  Diagnostic  techniques.  Rotors  (machine  ele¬ 
ments),  Rotor  bearing  systems.  Seats  (stoppers).  Fluid- 
induced  excitation.  Proceedings 


Diagnostic  and  remedial  methods  concerning  rotordynamic 
Instability  problems  In  high  performance  turbomachinary 
art  discussed.  Instabilities  due  to  teal  forces  and  work-fluid 
forces  are  identified  along  with  those  Induced  by  rotor 
bearing  systems.  Several  methods  of  rotordynamic  control 
era  described  Including  active  feedback  method,  the  use  of 
•lattometrlc  elements,  and  the  use  of  hydrodynamic  lournal 
bearings  end  supports. 


TUTORIALS  AND  REVIEWS 


81-717 

State -of-the-Art  Literature  Review  of  Water  llastuner 

J.C.  Watkins  and  R.A.  Berry 

Idaho  National  Enyrg.  Lab,,  Idaho  Falls,  116  pp 
(Apr  1979) 

RL -A -79-044 

Key  Words:  Water  hammer.  Computer  programs,  Hv/iews 

A  state-of-the-art  review  of  literature  pertinent  to  fold 
transients  (water  hammer)  was  undertaken.  A  scenario  of 
various  fluid  transients  is  presented,  followed  by  •  review  of 
rssearth  and  tatting  of  various  phenomena  which  affect  ths 
severity  of  the  transient.  Numerical  simulation  techniques 
of  such  transients  st  well  at  numerous  computer  codes  which 
could  be  applied  to  such  transients,  ere  discussed. 


CRITERIA,  STANDARDS,  AND 
SPECIFICATIONS 


81-718 

Machinery  Vibration  Measurement 

ANSI  Standard-ANSI  S2.1 7-1980 

Key  Words:  Standards  and  codas.  Vibration  measurement. 
Machinery  vibration.  Diagnostic  techniques.  Monitoring 
techniques 

A  new  standard  on  techniques  for  machinery  vibration 
measurement,  ANSI  82. 17-1080  (ASA  24-1980)  contains 
descriptions  of  techniques  for  measuring  ill  machinery 
vibrations  except  torsional.  It  it  applicable  to  ths  manufac¬ 
ture  end  repair  of  machinery  as  well  at  to  users  of  machinery 
Interested  in  measuring  vibrations.  Measuring  equipment, 
measuring  procedures,  end  calibration  related  to  the  mea¬ 
surement  of  machinery  vibration  are  described.  All  com¬ 
monly  accepted  measuring  quantities  are  Included:  displace- 
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mam,  velocity,  and  acceleration  ANSI  12,17-1960  li  appli¬ 
cable  to  machine*  having  rigid  or  flexible  foundation*  and  to 
machlnat  having  rigid  or  flexible  roton. 


81-719 

My  the  and  Sacrrd  Cow*  in  the  tnvironroenlai  Sci¬ 
ence* 

H.J.  Caruso,  Tech,  editor 

J.  Lnvironrnental  Sci.,  ^23  (b),  |>(>  21-24  (Nov/Doc 
1980)  12  re  Is 


Kay  Word*  Tatting  technique*,  Standard*  and  coda* 

The  author  argutt  agalmt  the  tacroianct  ilatui  ol  itandard- 
liatlon,  which  tomatlmai  lack*  iclantlflc  baaii.  At  example*, 

O 

ha  question*  the  wltdom  ol  retaining  the  71  C  a*  tha  number 
lor  high  temperature  tatting,  tha  ellecttveneti  ol  orthogonal 
axil  tatting  In  thoek  and  vibration,  tha  2000  Hi  upper  limit 
lor  t  tadband  vibration  tettt,  and  the  requirement  of  a  16-fl, 
lint  thock  tatt  In  a  dynamic  qualification  tatt  program. 
Ha  hope*  that  a  direct  Involvement  of  prolettionaf  toe  let  let 
tuch  a*  the  IES,  IEEE,  AIA,  and  EIA  In  writing  and  reviewing 
key  itenderdt  will  Improve  tha  situation. 
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PUBLICATION  POLICY 


Unsolicited  articles  are  accepted  for  publication  in 
the  Shock  and  Vibration  Digest.  Feature  articles 
should  be  tutorials  and/or  reviews  of  areas  of  interest 
to  shock  and  vibration  engineers.  Literature  review 
articles  should  provide  a  subjective  critique/summary 
of  papers,  patents,  proceedings,  and  reports  of  a 
pertinent  topic  in  the  shock  and  vibration  field.  A 
literature  review  should  stress  important  recent 
technology.  Only  pertinent  literature  should  be 
cited.  Illustrations  are  encouraged.  Detailed  mathe¬ 
matical  derivations  are  discouraged;  rather,  simple 
formulas  representing  results  should  be  used.  When 
complex  formulas  cannot  be  avoided,  a  funtional 
form  should  be  used  so  that  readers  will  understand 
the  interaction  between  parameters  and  variables. 

Manuscripts  must  be  typed  (double-spaced)  and 
figures  attached.  It  is  strongly  recommended  that  line 
figures  be  rendered  in  ink  or  heavy  pencil  and  neatly 
labeled.  Photographs  must  be  unscreened  glossy 
black  and  white  prints.  The  format  for  references 
shown  in  DIGEST  articles  is  to  be  followed. 

Manuscripts  must  begin  with  a  brief  abstract,  or 
summary.  Only  material  referred  to  in  the  text  should 
be  included  in  the  list  of  References  at  the  end  of  the 
article.  References  should  be  cited  in  text  by  consecu¬ 
tive  numbers  in  brackets,  as  in  the  example  below. 

Unfortunately,  such  information  is  often  un¬ 
reliable,  oarticularly  statistical  data  pertinent 
to  a  reliability  assessment,  as  has  been  previous¬ 
ly  noted  (1). 

Critical  and  certain  related  excitations  were 
first  applied  to  the  problem  of  assessing  system 
reliability  almost  a  decade  ago  [2] .  Since  then, 
the  variations  that  have  been  developed  and  the 
practical  applications  that  have  been  explored 
[3-7]  indicate  that . .  . 

The  format  and  style  for  the  list  of  References  at 
the  end  of  the  article  are  as  follows; 

•  each  citation  number  as  it  appears  in 
text  (not  in  alphabetical  order) 

•  last  name  of  author/editor  followed  by 
initials  or  first  name 

•  titles  of  articles  within  quote  cions,  titles 
of  books  underlined 


•  abbreviated  title  of  journal  in  which  article 
was  published  (see  Periodicals  Scanned 
list  in  June  and  December  issues) 

•  volume,  number  or  issue,  and  pages  for 
journals;  publisher  for  books 

•  year  of  publication  in  parentheses 

A  sample  reference  list  is  given  below, 

1.  Platzer,  M.F.,  "Transonic  Fiade  Flutter  - 
A  Survey,"  Shock  Vib.  Dlg.JT,  pp  97-106 
(July  1975). 

2.  Bisplinghoff,  R.L.,  Ashley,  H.,  and  Half- 
m«n,  R.L.,  Aaroelasticity,  Addison-Wesley 
(1955). 

3.  Jones,  W.P.,  (Ed.),  "Manual  on  Aero- 
elasticity,"  Part  II,  Aerodynamic  Aspects, 
Advisory  Group  Aeronaut.  Res.  Devel. 
(1962). 

4.  Lin,  C.C.,  Reissner,  E.,  and  Tsien,  H., 

"On  Two-Dimensional  Nonsteady  Motion 
of  a  Slender  Body  in  a  Compressible  Fluid," 

J.  Math.  Phys.,_27>(3),  pp  220-231  (1948). 

5.  Landahl,  M.,  Unsteady  Transonic  Flow, 
Pergamon  Press  (1961 ). 

6.  Miles,  J.W.,  "The  Compressible  Flow  Past 
an  Oscillating  Airfoil  in  a  Wind  Tunnel," 

J.  Aeronaut.  Sci.,  23  (7),  pp  671-678 
(1956). 

7.  Lane,  F.,  "Supersonic  Flow  Past  an  Oscil¬ 
lating  Case,  ie  with  Supersonic  Leading 
Edge  Locu<  '  J.  Aeronaut.  Sci..  24  (1). 
pp  65-66  (1957). 

Articles  for  the  DIGEST  will  be  reviewed  for  tech¬ 
nical  content  and  edited  for  style  and  format.  Before 
an  article  is  submitted,  the  topic  area  should  be 
cleared  with  the  editors  of  the  DIGEST.  Literature 
review  topics  are  assigned  on  a  first  come  basis. 
Topics  should  be  narrow  and  well-defined.  Articles 
should  be  1500  to  2500  words  in  length.  For  addi¬ 
tional  information  on  topics  and  editorial  policies, 
please  contact : 

Milda  Z.  Tamulionis 
Research  Editor 
Vibration  Institute 
101  West  55th  Street,  Suite  206 
Clarendon  ■  Tills,  IL  60514 


